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It's greal to have a dad who knows 


Dills best is America's Best! 

















Illustrated below is the Cadillac V-16 
five-passenger All-Weather Phae- 
ton, created by Fleetwood especially 
for the V-16 chassis, Prices of the 
V-16 range from $5350, f.0.6. Detroit. 
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To sit at the wheel of the Cadillac V-16 is really an highly individualized creation—a car so irresist- 
exceptional experience —for there is no precedent ibly inviting in appearance, so superbly behaved 
at all for what this car does, nor for the manner in in action that it must inevitably revolutionize 
which it does it. The V-16 was planned, of course, your highest opinion of motoring. Lest we seem 
as an entirely new embodiment of motoring luxury; overly enthusiastic in the telling, may we suggest 
and not a single tradition or limitation was per- that your Cadillac-La Salle dealer will gladly 
mitted to influence its design. As a result, it is a arrange to demonstrate the truth of these statements ? 
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MEN WHO KNOW STEEL PREFER THE VALET 
—MEN WHO KNOW FACES PRISCRIBE IT 








A little more 
a lot 
better result. 


RECISION makes the 

‘“‘slugger’’ a home run 
king. As in baseball, so it is 
in the manufacture of razor 
blades—precision pays. Valet 
blades are built to exacting 
standards. Try the new Valet 
blade in the self-stropping 
Valet AutoStrop Razor. Get 
a new conception of shaving 
comfort and satisfaction. 

The new blade can be identified by the 


word “Valet” cut throuch the steel. 


VALET 


AutoStrop 


RAZORS AND BLADES 














How to Read a Balance Sheet 


One Way Average Investors Can Judge The 
Value of Present or Proposed Investments 


By LEON MEADOW, Financial Fditor 


RED HOBART, Advertising Mana- 

ger of a large publishing house, walked 

into Walter Barnett’s office and said, 
“You’re an accountant, Walter—tell me, is 
it necessary or worthwhile to analyze a bal- 
ance sheet before making an investment in a 
company’s securities? I’ve been thinking 
about investing in the General Sample Com- 
pany—and I have their last balance sheet 
with me now.” 

“T don’t know how necessary it is,” his 
friend replied, “but analyzing a balance sheet 
would certainly go a long way toward help- 
ing you decide on the merits of any com- 
pany’s securities. Before making an invest- 
ment in a security, be it a bond, preferred or 


common stock, you should know what kind 


of a company is behind the security, what its 
business is, its history, management, methods, 


| earnings, outlook and possibilities for devel- 


vavers-A 


opment. And, as one of the most important 
things, you should also know its financial 
condition. For this last purpose you must 
make a thorough study of the company’s 
balance sheet. This will give you a diagnosis 
of the company’s financial condition as it is 
at a given moment. It does not cover a 
period of time, as an earnings statement 
does, but shows you what the company 
owns and owes at a given moment. 

“Of course it requires a certain amount of 
elementary accounting knowledge to extract 
the actual facts out of a balance sheet—or 
to read it properly—but with a little com- 
mon sense the average man should have no 
difficulty in forming a pretty accurate picture 
of a company’s financial condition, after 
studying its balance sheet. Various com- 
plications are possible, but, essentially, each 
balance sheet is divided into two major 
parts—namely ‘Assets,’ on the left side and 
‘Liabilities’ on the right side. The differ- 
ence between the two, or the excess of assets 
over liabilities represents the capital and sur- 
plus of the company—or its actual worth in 
terms of the present interest of stockholders 
in the assets of the company. So much for 
generalities. Now let’s have a look at the 
balance sheet of the General Sample Com- 
pany.” 

Fred put it down on Walter’s desk and 
said, “Show me how to read it. You know 
I’m a dub on the simplest figures—and this 
sort of thing staggers me completely.” 


Barnett picked up the balance sheet, 

reproduced below: 

ASSETS 
NE GUE III aasasisisesicsiicanccasissnsesvescenes $ 421,466 
Patents and Good Will................ccccccssssess . 100,000 
MINI ndaisaanhicitlcatsancondnipershasaanasansinnstcaasssanstiarancss 50,665 
Mortgages Rec’vable (1938)........:cceeceeesee 10,000 
DS TID iiscciiavisinancisadasicndsersanconcnnts , 85,400 
TE TRUNIID: seniistvccrcccansstiscccnriccenss 174,381 
Accrued Interest Receivable  .............06 2,520 
a eg INCE TREE ee 15,000 
SI NINDS ixcccececsacsccanencsiccceminaniaecnianicion 34,620 
I sisaseensnccneniscccdentsancsnsncctanieiinicinntoien 143,703 
Bond Discount and Expense................:0++ 17,305 
$1,055,060 
LIABILITIES 

DORE: FGI. scscecscansntassscsssintionsinidccasinmisnimies $ 23,500 


“more than a year. 


TI: TID sisisditsscsicomiicnZccalisianisican 38,422 
Accrued Wages and Int. Payable .............. 3,067 
Reserve for Federal Taxes .................... , 8 602 
Reserve for Depreciation ...............:s00000 45,172 
Ist Mort. 69% Bonds (1948) .0......ccc0cc0e 250,000 
7% Notes Due Jan. 1, 1932...............0. 25,000 
7% Cum. Pref. Stock (2,000 shares, 
Pree OE WHINE) siccncccicccencansi . 200,000 
Common Stock, 20,000 shares, 
OO A oo odaaicsckcretticicemccs 200,000 
RE AE ety ee oe a See ee 261,297 
$1,055,060 | 


“To begin with,” he said, after studying | 


it, “you must make a proper distinction 
between fixed and current assets, and between 
fixed and current liabilities. Fixed assets 
are those of a permanent nature, like real 
estate, claims or investments, not readily 
saleable or collectable. Fixed liabilities are 
debts which don’t have to be paid until after 
Current assets are those 
which can be quickly marketed or collected 
within the coming year. Current liabilities 
are debts which the company must pay 
within not more than a year from the date 
of the balance sheet. 

“This distinction between fixed and current 
assets and liabilities shows you whether or 
not the company is strong enough financially 
to take care of its immediate or early obli- 
gations. We’ll start by assembling the cur- 
rent assets and liabilities.” Walter picked up 
a pencil and wrote down the following: 





ASSETS 
NOD sssrcxacsssssasiexente accesses Renienich uc bsinescaaia neue 
RT. Si Gl E SRC WENO sii cstsscsescsiesticansceiteresoes 15,000 
ON TI ass nccsudaptexceassexccicetauasibaastbvcoes 85,400 
Mecrued Unt. Receivalite .......c:ccnscsscncesessosssesssses 2,520 
SNIIID - csccnessrcasticsnsicchacicanoxasainiasndiamiiicesnie . 143,703 
TOTAL CURRENT ASSETS ............. $471,669 
LIABILITIES 
I TI: eisai sacs sisacichctcaansccictesacadetleiste $23,500 
Accounts Payable ...........ccccccsesccocccccescsssccovsssssosees 38,422 
Accrued Wages and Int. Payable... 3,067 
Reserve for Federal Taxes ............s:.ccccssssessseeess 8,602 
7% Notes due Jan. 1, 1932 .......cccccsccossscsseesee 25,000 
TOTAL CURRENT LIABILITIES ......$98,591 


“What does that tell you?” asked Fred, 
puzzled. 

“It tells you,” Walter replied, “that the 
difference between these two totals is $373, 
078—and that represents the met current 
assets of this company. For a $1,000,00 
corporation this is quite large and, in itself, 
reveals a good financial structure. It also 
tells you that the ratio between current assets 
and liabilities is almost 5 to 1. In other 
words, this company has almost 5 times more 
current assets than it actually needs te meet 
its current liabilities. And, there again, § 
an indication that the liquid or current finat- 
cial position of General Sample Co. is exceed- 
ingly strong. (Continued on page 6) 
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EE how $13.00 a month builds 
$2,000-$5,400 cash for 
vacations, travel or retirement. 
Strictly non-speculative Investors 
Syndicate Plan paid clients 
$3,256,825.47 in 1930. Return 
this advertisement for free explana- 
tory booklet, “Enjoy Money.” 


200,000 INVESTORS 
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FOUNDED -1894 
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FIGHT CANCER 


WITH KNOWLEDCE 


LET US HELP YOU 


Pewee in its early stages is usu- 
ally curable when properly treat- 
ed. If you have the slightest suspicion 
that you have cancer, consult a physi- 
cian atonce. The odds are against your 
having cancer, but why take a chance? 
Why wait until it may be too late? 
Follow the advice of your own doctor, 
or of your local Cancer Committee. 


For free information write, 
call or telephone to 


The New York City Cancer 


. 
Committee 
34 East 75th Street - RHinelander 4-0435 
If not a resident of New York City—write to the 


American Society for the Control of Cancer, 
a New York, N.Y. 
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dast out. An A. B. C. Guide to Parliamentary Law based on the high* 

ana earition and adapted to general use—containing model speeches 
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r Vest Pocket Bookkeeper and Short Cuts in Figures 
tins mple and concise method of Practical Bookkeeping with instruc- 
trial tov the correct keeping of books of account. How to take off a 
artist ance sheet and finally close and balance accounts. 160 pages 
ic leatherette Price, postpaid, $1.06 
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How you can 


Ouit Work at §5§ 


and retire on an income of 


$200 a Month 


HE greatest thrill 

of my life occurred 
a few months ago. I re- 
ceived my first Guaran- 
teed Income check. 

*‘It’s marvelous to 
know that those checks 
will come to me every 
month for life. 

“I’m taking a vacation 
now—a vacation thatwill 
last a lifetime. Happy! 
I’ve never been so happy. No work. No 
worries. Nothing to do but fish and play 
golf and travel. 

“I sleep like a baby. Appetite excel- 
lent. Blood pressure normal. The doctor 
says there is no reason why I shouldn’t 
live to be a hundred.” 

This story is typical of those who have 
guaranteed Life Incomes. The Phoenix 
Mutual Retirement Income Plan makes 
it possible for you to retire at 55, 60, or 65. 
You may provide for yourself a Monthly 
Income for life of $100, $200, $300, or more. 


How the Plan Works 


Here is what a $200 a Month Retirement 
Income Plan, payable at age 55, will do 
for you: 

It guarantees when you are 55, a 
Monthly Income for life of $200, which 
assures a return of $20,000 and perhaps 
two or three times that amount, depend- 
ing on how long you live. Or if you prefer, 
a Cash Settlement of $30,200. 

It guarantees upon death from any 
cause before age 55, a Cash Payment to 
your beneficiary of $20,000. Or a 





Home Office: Hartford, Conn. 


Monthly Income for life. 

It guarantees upon 
death from accidental 
means before age 55, a 
Cash Payment to your 
beneficiary of $40,000. Or 
double the Monthly In- 
come for life. 

It guarantees in event 
of permanent total disa- 
bility before age 55, a 
Monthly Income of $200. 
There are other benefits which may be 
included in this Plan. A guaranteed re- 
tirement income for your wife. Money 
to send your children to college. Money 
for emergencies. Money to leave your 
home free of debt. Money for other needs. 
Plans for women are also available. 

One advantage of this Plan is that it 
does not have to be paid for all at once. 
It is ‘usually paid for in installments 
spread over a period of 20 years or more. 
Naturally this makes the individual in- 
stallments comparatively small. 

Another advantage of the Plan is that 
it goes into operation the minute you 
pay your first installment. As you con- 
tinue to invest, the fulfillment of your 
life plans is guaranteed. 


Send for the Facts 


We should like to send you an interest- 
ing 28-page book called “How to Get 
the Things You Want,” which tells all 
about the Retirement Income Plan and 
how it can be exactly suited to your own 
special needs. No cost. No obligation. 
Send for your copy today. 


G) PHOENIX MUTUAL 


LIFE INSURANCE COMPANY 


First Policy issued 1851 





Name 


PHOENIX MUTUALLIFE INSURANCE CO.,624 Elm St., Hartford, Conn. 
Send me by mail, without obligation, your new book, 
‘How To GET THE THINGS YOU WANT” 


Date of Birth 








Business Address 




















Home Address 
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Men! 


Drive All Day 


in Comfort 


You are more comfortable while you 
drive, less tired when you are through, 
if you wear an athletic supporter. 
Try it, your next long trip, and see. 


We didn’t find this out ourselves. 
Men wrote and told us—said there 
was less strain, less nervous wear and 
tear, less fatigue—and a most reassur- 
ing feeling of security. 

A good supporter like PAL or BIKE is 
an investment in both safety and com- 
fort. Every man who goes in for stren- 
uous work or sport should follow the 
professional ethlese’s invariable rule 
—and “guard the Vital Zone.” 


PAL is the de luxe supporter, superbly 
made to give super-support poe poten 
fort. Three styles, $1.00 and $1.50. 
BIKE, inexpensive but sturdy, is 50c 
to $1.25. Sold by druggists and sport- 
ing goods dealers everywhere, any 
Bauer & Black supporter is the best 
you can buy at its price. 


PAL 


and BIKE 
'C BAUER & BLACK ) | 


DIVISION OF THE KENDALL COMPANY 
Chicago New York Toronto 


Important but little-known facts about the 
need and functions of athletic supporters 
are prese: in our new booklet, “Guard 
The Vital Zone.” For a free copy, address 
Bauer & Black,2506 S. Dearborn St.,Chicago 
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How to Read a Balance Sheet 


(Continued from page 4) 


“So much for the current assets. Now, 
let’s look at the fixed ones. Go back to the 
balance sheet and you will see two items, 
Patents and Good Will, $100,000 and Bond 
Discount and Expense, $17,305—both of 
which can be disregarded as actual assets, 
as they are highly intangible at best. If the 
company fails, patents and good will may 
have no value whatsoever. Bond discount 
and expense is an item set on the asset side 
to offset the loss which will come when the 
bonds of this company mature at par value.” 

“I don’t understand,” interrupted Fred. 

“Well, assume that a company only real- 
izes $95,000 on the sale of bonds which they 
will have to redeem at $100,000 par value 
when they mature. That means a deficit or 
loss of $5,000—and to offset that and make 
the balance sheet come out right, they put 
down on item of $5,000—charging it to bond 
discount and expense—on the asset side. 
Actually it has no asset value. 

“So, disregarding these two items, there 
are still three fixed assets left,” continued 
Walter, writing as follows: 


PO Se I ii iscsi seasnasiccnascenssstnaies $421,466 
Mortgages Receivable 1938.0........:cccccccesseeee ... 10,000 
ee 
TOTAL, VERE D BBB TB vvccceicsissiccscssnscs $466,086 


“Now, to get the net total fixed assets, we 
have to subtract that $45,172 item of depre- 
ciation in the liability column—and then you 
have a net total of $420,914. Let’s add the 
two and subtract the net current liabilities :” 


Total net current assets ........<.ccscoccccooseesceeses $471,669 
Bo 420,914 

$892,583 
Rens crmremt Times assicscccssecsscssssssciasseseieecsés 98,591 
pac fA a | | | yy en $793,992 


“And what does that prove, Walter? I still 
don’t know whether General Sample is a 
good investment or not.” 

“I’m coming to that,” Barnett continued. 
“Take the bonds first, as they have prefer- 
ence. You have $793,992 net tangible assets 
behind the outstanding $250,000 worth of 
bonds. That means there is over $3,500 in 
back of every $1,000 bond—and that cer- 
tainly is ample protection for anybody’s 
money. 

“Now set aside $250,000 for these bonds 
and you still have $543,992 net assets left, 
next comes the preferred stock—which we’ll 
assume can be liquidated at $100 par value 
per share. Divide the 2,000 shares of pre- 
ferred stock into that $543,992 and you have 
about $275 for every $100 par value share of 
preferred stock. In other words, there is 
still 234 times enough money to cover the 
preferred stock, and there again is ample 
security. The total needed will only be 
$200,000, (2,000 shares @ $100 a share.) 
Subtract that $200,000 from the remaining 
$543,992 and you still have $343,992 assets 
left for the 20,000 shares of common stock— 
or about $17 assets behind each share. 

“Now you have a pretty good picture of 
the financial condition of this company. Its 
bonds and preferred stocks are well pro- 
tected, and if their yield at present market 
prices is attractive—I think you'd be safe in 
investing. And though I don’t recommend 
common stock in any case—here you have 
$17 net asset value behind each share—and 
if you compare that with the present market 
price of the common stock, you can quickly 


tell how good or bad a buy it is for you, 

“Now, Fred, this is a particularly favorable 
balance sheet. But if it had indicated that 
current liabilities equalled or exceeded cur. 
rent assets, this company’s financial situa- 
tion would be very shaky. And should the 
asset value behind each $1,000 bond be only 
$1,100—you could conclude that the bonds 
are a very poor risk. 

“Of course,” Walter Barnett continued, 
“the balance sheet is not enough proof of a 
company’s financial position. The earnings 
statement is also of great importance—but 
that’s another story in itselfi—a pretty long 
one—and—” 

“And I’ve taken up enough of your time 
already,” finished Fred Hobart. “Anyway, 
it’s been a big enough lesson for one sitting, 
and I certainly have learned a lot of things 
I should have known, but never did. Some 
day, when we have more time, I’d like to 
learn about the value of an earning state- 
ment as an investment guide.” 

In reading or analyzing a balance sheet, it 
should be remembered that much depends 
on the particular character of the company, 
One doing exclusively a cash business does 
not need the same strong liquid position as a 
company doing a large credit business. There 
are numerous varieties, but we have tried to 
give a typical example which, if studied by 
the reader, should allow him to apply the 
general rules, with a certain amount of com- 
mon sense, to many different situations. 





To Help You Get Ahead 


HE booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 
Your Income and Your Life Insurance is 
the name of a brief booklet scientifically 













































answering the question “How much life | 
insurance does a man really need?’’ Prov- | 
ident Mutual Life Insurance Company of | 
Philadelphia, Pennsylvania, will mail a 
complimentary copy upon request. 

Before 65 and After explains the full 
details of a Retirement Income, with full | 
Life Insurance, Disability and Double Acci- | 
dent benefits. Sent on request by The 
Equitable Life Assurance Society, 293 Sev- 
enth Avenue, New York City. 

How to Get the Things You Want tells 
how you can use insurance as an active part | 
of your program for getting ahead finan- | 
cially. Phoenix Mutual Life Insurance Com- | 
pany, 328 Elm Street, Hartford, Conn., will | 
send you this booklet on request. 
Enjoy Money shows how the regular invest- | 
ment of comparatively small sums under the | 
Investors Syndicate plan, with annual com- | 
pounding of 514% interest, builds a per- 
manent income producing estate, a financial 
reserve for a business, or a fund for university 
education or foreign travel. Write for this 
booklet to Investors Syndicate, Investors 
Syndicate Building, Minneapolis, Minnesota. 
How to Retire in Fifteen Years is the stoty 
of a safe, sure and definite method of estab- 
lishing an estate and building an independent 
income which will support you the rest_of 
your life on the basis of your present living 
budget. Write for the booklet to Cochran & 
McCluer Company, 46 North Dearborn St, 
Chicago, Ill. ; 
See How Easy It Is tells how it is possible 
to start off with a definite plan for creating a0 
immediate estate leading to future financial | 
security. Get your copy of this booklet by 
writing to Postal Life Insurance Company, 511 | 
Fifth Avenue, New York City. 
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AVOID 


REPAIR BILLS 
by using this 


better OIL 


Turer-in-one is blended 
from three oils—animal, mineral and 
vegetable—for a definite purpose. Not 
merely to make it different from 
ordinary oils, but to make it better. 


Because of its scientific blending, 
3-in-One cleans and prevents rust as 
it lubricates. This triple protection 
adds years to the life of your tools 
and workshop equipment; saves 
many a bill for repairs and replace- 
ments. No plain mineral oil can ever 
supply as much protection. 


Handy cans and bottles; good 
stores everywhere. Write for free 
sample and “Dictionary of Uses.” 





THREE-IN-ONE OIL COMPANY, DEPT. A-118 
170 Varick Street, New York 
260 Second Ave., Ville St. Pierre, Montreal 


3-IN-ONE OIL 








Cool Shaves! 


take ’em on the chin 


and like it! 











“@ MAY be shaky on Shakespeare but 
I’m genial with Gillette. And when 
the shaving brush comes up with an In- 
gram lather bubbling for action, I take it 
on the chin and I like it! Ingram’s is 


cool! Cool!! COOL!!! 


“It’s the coolest shaving cream that 
ever caressed my tough old cheek. It 
gives a quick kayo to the whiskers— it’s 
as soothing as a shaving cream can be.” 


Coolness is the big Ingram feature in 
either package. Economical jar or con- 
venient tube, each is crammed fullof the 
same soothing, chin-charming cream. 
No smarts, no burns, no nasty nicks 
— nothing but coolness and comfort. 
No other soap or cream can dupli- 
cate Ingram’s chilly comfort! 


INGRAM’S 


Shaving Cream 
IN TUBES 





CLEANS - OILS - PREVENTS RUST 








OR JARS! 






THE 2 INGRAM BARBERS...TERRY TUBE OR JERRY JAR 


It just can’t be done—because 
Ingram’s has a scientific distinction that 
gives it its exclusive feature. We put in 
three special ingredients that make it 
cooler and smoother than any other 
shaving cream! And Ingram’s is more 
than a shaving cream. For it feels on 
your cheek like a cream, a lotion and 
a tonic combined! 


If you need proof of Ingram’s su- 
periority before you buy—proof you 
can have and have it free! Just fill out 
the coupon below and we'll send you 
ten cool Ingram shaves—absolutely at 
OUR expense! And if you like shaving 
comfort—you’ll like Ingram’s! 


10 COOL SHAVES—FREE 
REIS RRR a RR 
BrIsTOL-Myers Co., Dept. H-101 

110 Washington Street, 

New York, N. Y. 


I'd like to try ten cool Ingram shaves 


Name : ee enna 
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-HE new sets are here and radio 
enthusiasts are confused again with the 
problem of what to buy and whether to 
buy at all. There are some fine receivers 
to choose from this season and the cost 
of these new sets is moderate when com- 
pared with the price paid for some of the 
old sets that are still growling out discord 
in many homes. 

Just how the new sets differ from last 
year’s and what they offer in the way of 
improved radio reception and convenience 
is told by Alfred P. Lane on page seventy- 
one of this issue. As indicated in his 
article, the outstanding new circuit fea- 
tures are the super-heterodyne system of 
amplification and automatic volume con- 
trol. 

Though both of these circuit features 
afford, with proper design, many improve- 
ments in the performance of radio sets, 
they may also be the cause of many new 
ills of a character disturbing to owners of 
sets of careless design. The present orgy 
of price-cutting in radio is encouraging 
slip-shod design and hasty adaptation of 
incompletely developed sales features. 

It therefore behooves the buyer to be 
more careful than ever, and to take 
advantage of such reliable advice as he 
may have at his disposal. In this con- 
nection, the Popular Science Institute 
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BLISS 


Director of Popular Science Institute 


Getting 
the FACTS 


on the 


cason s New 


‘Radio Sets be 













In this inclosed, wire-shielded room, painstaking tests of new radio apparatus are 


made by Popular Science Institute. 





offers its advisory service based on tests 
that it conducts at its laboratory at New 
York University. 

Recognizing the possible deficiencies of 
improperly designed receivers of the newer 
types, the Institute has extended its 
standard test of radio sets to include 
many new measurements to ascertain the 
presence or absence of undesirable char- 
acteristics peculiar to improperly designed 
super-heterodynes and receivers with auto- 
matic volume control. The new addi- 
tional measurements include the quantita- 
tive determinations of: 

1. Background noise. 

2. Heterodyne hiss. 

3. Image frequency response. 

4. Other undesired responses. 

5. Radiation that might interfere with 
other receivers. 

6. Undue side-band cutting. 

7. Ease of tuning and the accuracy with 
which it can be set. 


The wire shielding keeps out all interference. 





INSTITUTE BULLETINS 


Heating and Ventilating* 

Insulation in Building 
Construction 

List of Approved Tools 

Li. of Approved Radio Sets 

Lis of Approved Oil Burners 

Adv.ce on Installing Oil Heat 

Refrigeration for the Home* 


*Starred bulletins 25 cents 




















8. Limits and sufficiency of automatic 
volume control action. 

9. Loss of fidelity due to demodulation. 

10. Sufficiency of manual volume con- 
trol. 

Besides checking all the points men- 
tioned above, the tests of the Institute 
determine, of course, whether a set is suf- 
ficiently selective, whether it is sensitive 
to distance reception, whether it repro- 
duces tones faithfully, and whether its 
power handling ability is what it should 
be. Good value is another item that is 
by no means overlooked; in judging 
whether a set is deserving of the approval 
of Popular Science Institute, its merits 
as regards the various operating charac- 
teristics and its price are considered. 

To make tests of the sort described 
requires elaborate apparatus. ‘The test 
arrangement employed by the Institute is 
that which has been accepted as standard 
by the radio industry and permits the 
most accurate type of measurements on 
radio sets. This year, part of this testing 
equipment has had to be inclosed in the 
small wire-shielded room shown in the 
illustration. A double layer of wire screen 
keeps out electrical interference that 
would prevent accurate measurements 0 
the highly sensitive sets now available. 
Anyone who lives in a steel frame house 
knows how effective metal is in prevent- 
ing signals from getting through. 


The tests described above provide the 
Institute with considerable accurate data 
the current sets and readers will be supplied 
with a list of good receivers by applying 1 
Popular Science Institute, 381 Fourth Avt» 
New York, N. Y. 
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‘Treat your face to 
a soothing shave! 


ERE’S the shaving surprise of a life- 
time—Lifebuoy Shaving Cream! Its 
double-dense lather soothes and lubricates 
the skin—shields sensitive tender spots! 


Try it— prove it to yourself 


Lather up with Lifebuoy — shave as you 
usually do. Tender spots will feel the dif- 
ferenceat once. The razor skims over them 
light as a feather—shaves them clean. 
Even the toughest stubble comes off clean 
—no pulling—no razor rash—no sting or 
burn, while shaving or after. The reason? 
Lifebuoy lather soothes, shields, lubricates. 
Get the bigred tube of Lifebuoy today. Or 
send for a free trial tube — to Lever Bros. 
Co., Dept. H-10, Cambridge, Mass. 














Learn to sell 
automobilese 
easily, quickly 


You can now train yourself easily and 
quickly through home study. Chrysler 
Motors—realizing the need for trained 
men—makes available to you its proved 
course in successful automobile selling. 
Here’s your chance—you serious-minded 
men. Write for details. 


Sales Educational Dept. 


CHRYSLER CORPORATION 
Detroit, Michigan F-2 















Good for You. 
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RESEARCH ACHIEVEMENT.. 


VITA-FRESH 


GENERAL FOODS ANNOUNCES A NEW 
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VITA-FRESH, the latest research 
achievement of General Foods, is 
a complete solution to the problem 
of coffee freshness. It has already 
been applied to Maxwell House 
Coffee, one of General Foods’ 20 
nationally advertised products. 
Coffee deteriorates on contact 
with air. The delicate, volatile fla- 
vors escape, thereby causing loss 
of freshness. Oxygen combines 
with oils left in the coffee, thereby 
causing staleness. The best vacuum 
packing now in commercial use re- 
moves 90% of the air. Vita-Fresh 
removes more than 99% of the air 
and, for practical purposes, creates 
a complete and perfect vacuum. 
The importance of this advance 


leaves in the can enough oxygen 
to cause some deterioration of the 
contents. Vita-Fresh seals coffee’s 
fragrance so perfectly that even 
expert coffee tasters cannot tell the 
difference between coffee that has 
stood for months in Vita-Fresh 
cans and coffee fresh from the 
roaster. 

Probability that the new process 
may be made available to other 
packers is disclosed in the an- 
nouncement that the American 
Can Company has been authorized 
to grant the use of it to other 
coffee roasters. 

“The Story of Vita-Fresh,” a 
booklet which should be of in- 
terest to both housewife and busi- 





is shown from the fact that 





even a 90% removal of air 


ness man, will be sent to you 
free upon request. 








GENERAL FOODS 


DEPARTMENT 6-H 250 PARK AVENUE 


NEW YORK CITY 








Maxwell House Coffee, Log Cabin Syrup, Jell-O, Certo, Post’s Bran Flakes, 

Minute Tapioca, Postum, Hellmann’s Mayonnaise Products, Walter Baker's 

Chocolate and Cocoa, Franklin Baker’s Coconut, Calumet Baking Powder, 

Grape-Nuts, Sanka Coffee, Swans Down Cake Flour, Post Toasties, La France, 
Satina, Diamond Crystal Salt, Whole Bran. 


























































Did Too Much Water 
Ever Expand This World? 


Here’s a question the answer to which I 
don’t know, and more than that, I don’t 
know anyone who can give me the desired 
information. What I want to know is this: 
How much did _ the 
earth expand at the aa 
time of the flood? Or in KP) 4 
other words, how much “ST Ht” 


, a ~ 
‘ Par 


did it contract after ~ oF ant 
the flood abated and rome 

cry land reappeared? A 
I should like to have Gig 
some one answer this  Ggeeeeesee— 
in “Our Readers Say.” | 

You have a great mag- ow 
azine. Keep up the 


good work on aviation—H.M., La Grange, 
Til. 


A Kindly Bite That 
Cuts Us to the Quick 


As A subscriber for about six years I wish 
to state that I am generally satisfied in the 
extreme with your articles, but in reading 
in a recent issue in an article on “Do Sharks 
Really Bite Human Beings?” I came across 
several curious statements. The author 
mentions, as one of the dangerous inverte- 
brates of the Florida and Gulf Stream dis- 
trict, the “Spanish Man O’War,” by which 
I suppose that he means the Portuguese Man 
O’War Physalia pelagica, which is not such 
a bad mistake, but in the next breath he 
identifies it with the “chambered Nautilus,” 
which is, as every zoologist knows, a cepha- 
lopod, and entirely harmless. Of course, the 
Physalia is, as your author says, a real men- 
ace to life. One would think, however, that 
your magazine would like to have its state- 
ments in accordance with fact, and not to 
confuse the already small idea of zoology 
the public may have-—H.V.G., Woods Hole, 
Mass. 


Just a Couple of 


Earnest Little Suggestions 


Wuen I receive Poputar SCIENCE 
MonrTu ty, I look first at the table of con- 
tents to find the general and special atmos- 
phere of the issue. In order to save me 
trouble in turning to the contents I cut out 
a thumb space from the cover similar to 
that found on dictionaries and _ reference 
works. Why cannot the publishers do the 
same for every copy? In the home work- 
shop section of your 
magazine, measure- 
ments are often given 
as to the size of things 
to be made. I suggest 
that you print a 
measuring rule on the 
edge of the back of 
each issue. It often 
happens that one is 
unable instantly to 
lay one’s hands on a 
yardstick, but if you printed the measure I 
suggest we should always have a rule right 
at hand, which you see would be a great 
accommodation to your readers and would 
not seriously inconvenience you.—J.B.D., 
Daly City, Calif. 
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Here’s Another Cry for 
More Power and Speed 


WHILE reading a recent issue of PorpULAR 
ScIENCE MontTHLy the writer noticed in the 
“reader’s” columns, on page ten, the letter 
written by P. H. L. of Loveland, Ohio. Hav- 
ing an underslung high speed Model “T” him- 
self he believes with P. H. L. that there 
should be more space devoted to articles on 
all types of racing cars. Of course the “hints 
for car machinists” and the helpful talks by 
Gus are of the very best, yet the writer feels 
sure that those who have taken up the 
hobby of building their own cars (and there 
must be a great number) would like descrip- 
tions of novelties in the way of power and 
speed.—C.M., Lakewovod, Ohio. 


Dutch West Indian 
Not Interested in Man’s Past 


I am a reader of PopuLarR SCIENCE 
MonTuy and I like the magazine very much. 
But I think it would be a fine thing if you 
would print more articles on what the 
human race will be in the future and less 
about what it may have been. I believe that 
if our scientists spent as much time trying to 
work out ways and 
means of making things 
easier for the human 
race and devise a way 
for each person who 
wants to work and 
make a_ comfortable 
living to get the work 
that is so necessary for 
our happiness and well- 
being, as they do try- 
ing to prove to all 
those who have been taught according to the 
teachings of the Bible that those teachings 
which the constitution of the best country 
of the civilized world today is based upon, are 
false and that the human race in all its 
power was not created by a Supreme Being, 
but that it is the result of a fish or some 
other fool thing, they would make this a 
better world to live in. Anyway, what dif- 
ference does it make what we have been? 
It is what we will be that we should be 
interested in. But I suppose that the sci- 
entists are like the rest of us, always trying 
to make someone out a liar—G.B.B., Aruba, 
D. W. I. 


One More Point Where 
Plane and Auto Meet 


In A recent issue of PopuLar SCIENCE 
MontTuiy I came across an article on aerial 
and highway traffic conflicting. You stated 
that the Grand Central Airport in Glendale, 
Calif., was believed to be the only place 
in the country where such a condition 
existed. If it would be of interest to your 
magazine I would like to state that in Wash- 
ington, D. C., at the south end of the High- 
way Bridge, motor traffic has to be halted 
to allow the passage of aircraft from Hoover 
Field to Washington Airport which is just 





across the highway. This condition has just 
recently come about due to the merging of 
two corporations that sponsor the field — 
E.S., Washington, D. C. 


Both the Bartender and 
the Booze Have a Kick 


In REPLY to F.C., O’Leary, Can., who had 
a thirst-creating problem in a recent issue of 
Popular SCIENCE MontTHLy, I submit the 
following solution: If 
a man mixed a gallon 
of rum with a half-gal- 
lon of water, then when 
the speakeasy man took 
back his gallon of rum, 
the man had a half- 
gallon of rum_ and 
water, one-third water 
and two-thirds rum. If 
he repeated the trick 
two times more, the 
final resulting mixture 
would be one twenty-seventh water and 
twenty-six-twenty-sevenths rum, or 96.3 
percent rum. Which he ought to get some 
kick out of, what?—R.H.M., Mechanics- 
ville, Iowa. 
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More Science, Less Flying 
and Lots of Photography 


Why not devote a section of your maga- 
zine to photography? It seems as though 
all you have is aviation. Why not get a 
little more science in and a little more vari- 
ety ?—R.H., Laramie, Wyoming. 


Master Matiner Tells 
What’s What in Boats 


BEING an ex-sailor and master mariner, 1 
am naturally most interested in boats. In 
the August issue of PopurarR SCIENCE 
MonTHLY is an article headed ‘“Motorboats 
Race but Stand Still.” This makes good 
reading but I am wondering what such 
experiments will prove except to show which 
combination of hull, motor, and propeller 
makes the best tugboat, but not necessarily 
the fastest boat. Brute strength alone makes 
more danger than speed. I claim that if it 
were possible to tow some of the world’s 
fastest speed boats at- 
their own top speed, 
after first removing the 
propellers and_ substi- 
tuting ballast for the 
weight of the drivers, 
neither of the boats 
would remain afloat 
and right side up. 
Much greater speeds 
may some day be at- 
tained when boat build- ; 
ers adopt an efficient method of streamlin- 
ing which would eliminate clumsy rear ends 
without endangering the stability. For 
instance take a square stern model, lift the 
keel line starting forward of amidships, an 
let the deck and keel line meet at the stern 
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Once the coal bin 
—now a billiard room 


ILLING cracks in the wall, ruts in the floor, 

etc., with Smooth-On No. 7, and painting 
walls and floor with Smooth-On Iron Concrete 
Paint, have converted this basement into an at- 
tractive room. 

Similar treatment of useless cellar space, es- 
pecially if you have substituted oil or gas heat- 
ing for coal, would make a play room, billiard 
den, work or storage room, because the Smooth- 
On not only produces a handsome easily cleaned 
finish, but also waterproofs the walls. 

Use Smooth-On No. 7 also 
= in making new _iron-hard 
WIERPROOFS CELLARS non-dusting waterproof ga- 

rage and shop floors, filling 

seins depressions and cracks in old 
walls or floors, in waterproof- 
; ing and patching foundations, 
No.7 ponds, troughs, etc. Worked 


Ni of into the finishing course dur- 
NS concrete FLO ing construction, Smooth-On 
No. 7 makes concrete surface 


lastingly waterproof, more 
durable, and gives it better appearance. 

Use Smooth-On Concrete 
Paint for attractive water- 
proof finish and to stop 
dusting and crumbling of 
the old walls and floors. 

The cost for the Smooth- 
On is small and any handy 
man can do a perfect job. 
Do this work yourseli— 
you can then afford the im- 
provements and will be well 
repaid for your efforts. « 
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The Smooth-On Home 

f Booklet sent free on re- 

HOME «Auto |’ quest, gives full directions, 
Rtpairs | with quantities required. 


Get Smooth-On No. 7 
in 5,25 or 100 lb. metal 
packages and Smooth- 
On Concrete Paint in 
gallon pails. There are 
no substitutes. If your 
dealer will not supply 
you, write us direct. 


SMOOTH'ON 


SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 

















Write for 
FREE BOOK 





Please send the free Smooth-On Repair Book. 
Quote price on... . . Ibs. of Smooth-On No. 7. 


Name 


Address . 


Return this coupon for 
FREE copy of Booklet 
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YOU MAY thing your 
floorslookgood enough 
but that’s only because 
you've become accus- 
tomed to their dingi- 
ness. .If you want to 
see them as others do, 
merely refinish a small 
spot under a rug, and 
compare the old sur- 
face with the new. The 
difference is usually 
amazing. Only then do 
you realize how much 
your home is handi- 
capped by your floors 
—how much more at- 
tractive it could be if 
only those floors could 
be improved. They can 
be. With the Ponsell 

you improve them 
yourself—easily. 


Loox at your floors. Are you satisfied with 
them? Completely satisfied? Proud of them? 

You could be. You could make them ten 
times lovelier. You could make them envied 
by every neighbor—admired by every visitor. 
Within a day you could transform them— 
quickly change them from dingy surfaces, 
luckily covered up for the most part by rugs, 
to gleaming, spotless places of which you hate 
to hide a single inch. 

“Oh, no!” you say, “Not my floor!” Oh, 
yes, we answer, your floors, ANY floors. The 
most neglected floors have possibilities. Layer 
upon Jayer of old shellac and varnish may dis- 
figure them. Year upon year of ground-in dirt 
may seemingly defy removal. Yet underneath 
there is the clean and honest wood—the hidden 
warmth and color of the grain. 

“But, the expense?” you say. “I’ve had 
them give me estimates. What about the hun- 
dreds of dollars refinishing will cost me?” 
This advertisement offers you a way to over- 
come that difficulty. It calls your attention to 
the most remarkable machine ever made for 
household use—a machine that refinishes 
floors, scrubs floors, polishes floors—a machine 
that costs but a fraction of what you usually 
pay for one refinishing job. With it you your- 
self refinish floors with ease. The apparently 
impossible job of taking off shellac or varnish 
becomes absurdly easy. The manifestly back- 
breaking jobs of sandpapering and rubbing in 
new wax turn out to be a matter of merely 
guiding a machine. 

And this refinishing only needs to be done 
once! The floor never has tobe refinished again! 
Afterward, a little waxing and polishing with 
the machine once in a while—an operation so 
simple that a child can master it—keeps your 
| floors looking as though they had been re- 

finished the day before. 

This is not mere enthusiasm. The claims we 
| make can easily be demonstrated. In twenty- 
| four branch offices we have men ready and 












































































SCRAPE and REFINISH 
YOUR FLOORS yourself 


This amazing little machine does all ‘ye heavy work— 

serapes, sandpapers, refinishes—then ke ps your floors 

in perfect condition forever after—costs but a fraction 
of one refinishing job. 





anxious to show you, in your home, what the 
Ponsell Floor Machine can do. In thousands of 
homes it has already won the unqualified 
praise of users. 

It not only refinishes and polishes wood 
floors, but scrubs linoleum floors spotlessly 
clean without the least splashing. It does 
away with all the drudgery. Gone is the 
stooping and kneeling, the wear and tear on 
your hands of water, soap, cleaning fluids, 
scrubbing brushes and wet rags. Then the 
machine polishes the linoleum with a result 
far surpassing anything you have ever known; 
a shiny immaculate surface that dust and dirt 
have a hard time sticking to. 

Just what the Ponsell Floor Machine does 
and how it does it, is a fascinating story that 
every home-owner should read. We offer you 
an interesting booklet that contains it—a clear, 
brightly told description interlarded with ex- 
planatory pictures. With your eyes on your 
floors, can you say, “No, I am not interested” ? 
Ask us for a FREE demonstration—or, if you 
are too far from our nearest office, a ten-day 
FREE trial. 


For Your Business, Too, 
Thousands of leading firms keep their floors 
spic and span with the Ponsell. Far cheaper 
than hand labor. Write for information. See 
coupon below. 





Ponsell Floor Machine Co., 
220-30 West 19th Street. 
Dept. PS 1031, New York City. 

Please mail me_ information regarding 
your Electric Machine. I am_ interested 
in (residence) floors. 

(business) 


e 
PS 1031 
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in a streamlined fashion, round in the sides 
aft and round up rear ends of chines. The 
result would be a sort of streamlined stern. 
—A.E.H., Brooklyn, N. Y. 


India Up in the At 
on Two Problems 


I aM a reader of your splendid magazine, 
which affords me interest as well as enlight- 
enment. I should like to have two questions 
answered that have puzzled my friends and 
myself. The solution of these problems 
would be greatly ap- 


preciated. The first aad KG 
question is: Our earth (ney!) ‘ 

revolves around itself 3 ( 4% 
once in twenty-four ( Z y— 


hours. If we go up in 
the air in an airship 
and come down after 
remaining motionless 
for twelve hours, can 
we come down on the 
other side of the earth? 
The second question is: There are two men on 
top of an airship, one at one end and the 
other at the opposite end. The man at the 
rear shoots with a gun at the man in front. 
The speed of the airship is 300 miles an hour 
and the speed of the bullet when it leaves the 
gun is 300 miles an hour. The airship and 
the bullet are going in the same direction. 
Will the bullet hit the front man?—V.R.K., 
Satara, India. 





Ignoring Russia Looks 
Like Quite Some Job 


I nap to laugh when I read F. P. S.’s out- 
burst against the articles on Russia. Russia 
comprises almost one-sixth of the world’s 
land area, so is it, after all, an easy matter 
completely to ignore her as F. P. S. advises? 
I believe that the day is not very far distant 
when Russia will be the leading industrial 
nation of Europe. If her exports of wheat 
and lumber now cause hysterics in this coun- 
try, as well as many other countries, what 
will it be a few years from now?—C.O.M., 
San Pedro, Calif. 


That Pulling Magnet Seems 
to Have Its Own Troubles 


B. McC.’s question about the increased 
weight of the magnet is a fine one. Since 
the word weight may be defined as the 
pull of gravity on a body or the force acting 
upon a body, the magnet would increase its 
weight because it is pulling towards a fixed 
body. This extra force acting with gravity 
would make the magnet weigh more. The 
magnet is also supporting the needle as well 
as trying to move towards it, so that the 
needle really becomes a fixed body.—L.W.B., 
Bloomsburg, Pa. 


Wanted. A Good Idea 
for a Vacuum Blimp 


Wuy can’t some of your smart readers get 
together and design a vacuum blimp? I sug- 
gest that they fill a 
light shell covering 
with very light spheres 
or cylinders to stand 
the outside atmospheric 
pressure and pump the 
air out of the small 
cylinders, thus making 
a near vacuum that 
would be lighter than ( 
hydrogen or any other a, 
gas. To make it more 
buoyant, pump out more air; to make it 
heavier, let in air. Come on now; let’s hear 
who says it can or can’t be done.—H.L.C., 
Canton, Pa. 
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This Little Growl Comes 
From Far-off Bombay 


I am one of your subscribers and I find a 
very bad practice is followed by you in 
printing in your magazine the advertising 
matter along with the reading matter. This 
unnecessarily increases the size of the book 
at the time of binding together all the num- 
bers and also makes it unsightly. Though 
it may not be liked by some of the adver- 
tisers I think it will be a good policy to 
separate advertising matter entirely from 
reading matter.—S.P.N., Bombay, India. 


He Knows a Good Thing 
When He Sees It 


I wave all of the Popurtar SCIENCE 
MonTHLy copies I have ever gotten piled 
away in my case where only those books of 
special interest are kept—W.F.H., Maumee, 
Ohio. 


How the Meteor Landed 
a Knock-out Punch on a Ford 


I am wondering where L. St. J. H., of 
Richmond, Calif., got his information that 
meteors always fall in a perfectly vertical 
direction? Pictures of the sky during a 


meteor shower show them falling in all 
directions. I have a photograph that I took 
one night last summer, and it shows two 
meteors shooting through the air at a very 
The big meteor 


acute angle to the earth. 
which fell in Arizona 
and buried itself, leav- 
ing a huge crater, did 
not fall vertically, as 
borings have shown. 
The body of the meteor 

is far to one side of 
the crater. A number 
of years ago, out in the 
mountains of southern 
California, a meteor 
fell near me one after- 
noon just before dusk. I was about a quar- 
ter of a mile from where it passed between 
me and a mountain peak, and it appeared to 
be at approximately a thirty-degree angle 
from the horizontal. It seemed to be an 
immense ball of blue flame. It disappeared 
behind a ridge three or four miles away, 
and exploded with a terrific report. So I 
think the old Ford might have got the 
knock-out punch from most any direction, 
except perhaps from straight underneath.— 
E.B.M., Fellows, Calif. 


He Wants His Cake 
All at One Mouthful 


I BELIEVE that several improvements might 
be made in your magazine such as printing 
your model articles in their entirety in one 
issue. I don’t get any kick out of picking 
up an issue and finding that something 
interesting is only partly there. The most 
interesting thing in the magazine is the dis- 
cussion of simple technical problems and 
questions. I am not satisfied yet with the 
explanations given as to what makes the 
propeller rotate at the end of a notched 
stick when the notches.are rubbed with 
another stick. Let’s hear some more on that 
question.—L.E.L., Bloomington, Ind. 


Russia Has a Few Remarks 
Intended for Colorado 


In “OUR READERS SAY” I saw a remark 
made by F.P.S., of Denver, Colo., which 
could only be issued from a person who 
either does not know what science and the 
rational aim of science are. There is one 
thing that I am positive of: F.P.S. cannot be 














an American, for if he were how could he 
help then but to look with admiration at a 
nation that had for many centuries wallowed 
in serfdom suddenly becoming so audacioys 
as to throw off this degrading yoke. I shall 
conclude by apologizing on behalf of Soviet 
Union to F.P.S. for being the only country 
in the world that has no aristocracy or 
money lenders.—M.S., Nicolaieff, Russia. 


You Asked for It, L. R. C., 
So Here It Is 


AFTER reading the letter of L.R.C., Los 
Angeles, it seems that, in spite of all of the 
modern _ schools__ off 





thought and so on, all 

of the narrow minded 

people are not dead = 

yet. If L. R. C. is jet 
afraid of the truth, he E ty f \\ 
should go back to the Wf mY 
Middle Ages, where &..'' 5 , 
exponents of the truth * 

were burned at the j 

stake, and people who OLR Le tye 
dared to think and 

advance theories simply disappeared after a 
while. In this day and age of scientific 
enlightenment and progress, there is no place 
for fear of the truth, and lack of reason, and 
I would advise L. R. C. to keep his opinions 
on the history of man to himself. It would 
appear that L. R. C. would set himself on 
a pedestal, and permit us poor fools, who 
believe the words of “monkey scientists,” 
to gaze on his superior wisdom with awe 
and reverence. If he knows so much about 
it, why have we not heard of him before? 
—A. B. S., Norwich, N. Y. 


It’s Little Indeed Anyone 
Can Tell the Moron 


In “OUR READERS SAY” column.-in a recent 
issue of Poputar Science Montuty Pro- 
fessor J.W.M., Trenton, Mo., gives a possible 
and perhaps practical method—“How to tell 
a moron on sight.” On sight, what shall we 
tell a moron when the moron invariably does 
the talking? What can you, on sight, tell 
a moron? Are we all morons except on one 
or two high spots?-«B.H.J., Pittsburgh, Pa. 


Ambitious Auto Racer 
Wants Help from You 


Let’s have more about auto racing. I 
certainly agree with P. H. L. on his idea of 
the type of racing to discuss. How about 
some articles on the building of better “less 
costly” racers? There must be hundreds of 
PoPpuLaR Science MONTHLY readers who are 
more than “a little” interested in the racing 
profession on a small scale. I would appre- 
ciate pointers from more experienced hands 
than myself.—H.E.H., Sioux City, Iowa. 


Sharpen Your Pencils 
on This Trapezoid 


Here is a problem for some of your math- 
ematically inclined readers: There is a plot 
of ground in the shape of a trapezoid. One 
base is twelve feet long 


and the other is six i Aa 
feet long. The two f ? 
sides are each 140 feet Cy — "> 
long. Required, to run tam) | 


a fence, from one side 
to the other, parallel 
with the bases that 
will cut the plot into 
two equal pieces of 
land. I’m sure it’s easy 
but I find I can’t get 
along without your help. 
J.V.M., Altoona, Ala. 





Don’t fail me— 
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ELLS and I stood outside the 
bounds of Time and watched 
the creation of the future world 
upon which we were both destined 








il. G. WELLS 


The great ‘‘humanizer 
after a to be born. y wer of knowledge,’’ whose 
scientific First we saw, with the omniscient latest work, The Sci- 
no place eyes of Science, the stupendous cosmic ence of Life, le being 
son, and “accident” which made our earth pos- claimed as was his fa- 
i ions sible as the home of Life. We saw a oe Outline of His- 
ty : ld wandering star pass too close to our si 

— sun. The great tidal forces thus raised 
mself on tore out a great streamer of flaming 
ols, who matter. Slowly, through aeons of time, . a word, you | ge a 
° * ” ° 4 . ading arrs 17e , » face 
lentists, this condensed into glowing red hot — =. seed wy iden of all thet 
rith awe One of them was ours. It cooled. A harc Hix thas teen, fe. a dk till in be ] 
-h about rockcrust formed. Seas condensed from : » &, ane & y to be on earth. 
Gee sie the steam. And finally, in these primeval , . 
a? ’ ° p "Pe 
before? oceans, Life pulsated for the first time, Your Complete Caltaral Back 
as a tiny single cell! ground—In Four Volumes 
i PEAKING of The Science of Life, Profes- 
The Dramatic Ascent Toward sor Harry Elmer Barnes of Smith College, 
: writes: ‘‘Among all who qualify for this 
Man Begins function of humanizing knowledge . . . Wells 
And thcn my guide through the seven stands easily at the top. And in this supreme 
a recent epochs of creation showed me the develop- pre Py Hat woth this yey Re age 
LY Pro- a - this tiny —= of life, ed bigner me that any terms of praise could be too 
possible than a. pacte poe leak hg — e one extravagant. 7 ngs 
, to tell of its kind to orm Colonies. Some of these Rev. John Haynes Holmes calls it, ‘The 
W became sponge-like creatures. Others be- greatest book of our day.”” Prof. John Dewey 
shall we came polyps, with mouths and feelers. says, “It will endure as a permanent land- 
bly does Still others became primitive jelly-fish, | mark of what can be accomplished.” _ 
ight, tell worms and coral animals. adh ae ae, sees ee eee 
t on one Breathlessly we watched millions of years portant part of one’s “personal background.” 
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roll by, while Life’s orderly evolution flowed 
on. 

Fish turned their fins into feet and emerged 
upon the first dry land. Huge reptiles 
squashed their ponderous way through the 
first swamps. Life became mammalian— 
covered itself with hair, warmed its blood 
and fed its young with milk. And then the 
stream of Life, still without break of conti- 
nuity, became four-footed, tailed and hairy, 
and took to the Eocene forests—first as 
lemur, then as monkey, still later as man- 
ape, and finally as its most complete of ani- 
mal organisms—Man! 


Wells Tells You All That Modern 
Man Knows About Life 


And so, through the magic of his vivid 
words, Wells enabled me to see, in one col- 
orful parade, the astounding epochs of Life. 

Never before has the whole panoramic story 
ot life on our planet been told in all its 
recently discovered ‘“‘human’’ meanings—not 
until H. G. Wells published his great work, 
The Science of Life, just recently completed 
after five years of work in collaboration with 
Professor Julian Huxley, one of the most 
prominent scientists of today, and G. P. 
Wells, the writer’s son, a well-known research 
worker in biology. 

You see why the theory of Evolution, 
though proven “to the hilt,” would be utterly 
exploded if a single simple human tooth were 
found in the strata of the coal in a mine! 


‘THE SCIENCE OF LIFE 
The Story of All Things Living 


By H. G. WELLS 


In Collaboration with JULIAN HUXLEY ano G. P. WELLS 





Everyday life, to such a person, takes on a 
keener zest, a deeper meaning. His conver- 
sation is enriched. His interest in everything 
around him is stimulated—and fe in turn 
becomes interesting and stimulating to others. 

The reading of these four volumes is like 
putting a liberal and popular scientific edu- 
cation into your life. And—for your own 
self-improvement—to whose words would you 
rather listen than to Wells? 

Mr. Wells has given these years to 
this project because he believes that a 
really liberal knowledge of why we are 
what we are is the greatest force for seli- 
improvement and personal happiness. He 
gives you the background of all life in 
order to help you make more of your 
own! 
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Merely mailing the coupon below will 
bring you, for FREE EXAMINATION, 
this amazing new Story of All Things 
Living. Read ‘The Science of Life’ for 
five days free. You risk nothing, you pay 
nothing. You are not obligated at a!] un- 
less you are delighted with these four 
handsomely bound books. Send coupon— 
without money— at once. 


Doubleday, Doran 
& Co., Dept. 3810, 
Garden City, N. Y. 



















































































Masonite will 





keep your 






home warm this winter 


Outdoors, it will be cold this winter—of that _insulationand sound deadener. That’sthe prac- 





you may be sure. But the temperature indoors tical thing to do—in new building or remod- 
will depend on whether or not you protect your eling. Cuts fuel bills a third or more. Assures 
home with Masonite Structural Insulation. continuing value for your property. Enhances 


Masonite does its job well. Keeps heat the comfort and healthfulness of your home. 


where it belongs: inside in winter, outside in For a perfect, crack-resistive plaster base, 
summer. It’s a structural material, too: re- use Masonite Insulating Lath. 


places other materials; converts waste attic We'll gladly send you the free Masonite 
and basement space into cheerful, useful rooms. booklet, telling the story of its manufacture. 

Build Masonite into wallsas sheathing, into Or ask your architect, contractor or lumber 
roofs and ceilings as insulation, into floors as __ dealer for information. 


Masonite 


STRUCTURAL INSULATION 


INSULATING LATH + PRESDWOOD + QUARTRBOARD 
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“Make it out of Presdwood”’ Masonite Corporation, Dept. D-10 © M.-C. 1931 
. i 111 W. Washington Street, Chicago, IIl. 
—endless uses for this grainless board Please send me, free, the story of Masonite. 
Trunks, toys, furniture, truck bodies, incubators, and many, many other articles PRIN nnn nnn nnnn enon nnenannennnnenrennnnseenee wensecesenneennnce cece 
are better and more economically made with Presdwood. Cuts time and cost in TCD SL ET TE TOONS 
production. Easy to work with—doesn’t crack, chip, split, splinter or warp. Home City a e 
mechanics praise it, too. Check the coupon and send for free Presdwood booklet. “Ty If interested in Masonite Presdwood, check here 
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Hailed as Mighty Wr a 
in VAR on 
Disease 


By CLAYTON R. SLAWTER 


countrymen, an American scientist, work- 

ing quietly with test tubes, germ cultures, 

and microscopes in a mid-Western labora- 
tory, has made a series of astounding discoveries 
that may give the medical profession control over 
a number of deadly diseases. 

He is Dr. Arthur I. Kendall, professor of research 
bacteriology in the Northwestern University 
Medical School at Chicago. Made public a few 
weeks ago, his findings have been hailed the world 
over as the greatest forward step in medical bac- 
teriology since the days of the immortal Pasteur. 

Kendall’s discoveries may be said to fall into 
two closely connected groups. First of all, he has 
succeeded in growing at will, from the blood of 


| countrys to the vast majority of his 


patients suffering from these diseases, the germs that cause even with the aid of the most powerful microscopes. For the 
influenza, measles, arthritis or inflammation of the joints, com- first time in medical history, Kendall has made them visible. 

mon colds, and endocarditis or inflammation of the heart lin- Even more sensational and far-reaching is his discovery, grow- 
ing. Hitherto all efforts of scientists to identify the germs of ing out of these experiments, of a method, reminiscent of the 
these familiar, often fatal maladies, and to grow them in the magic wishing ring in the fairy tale, by which he arbitrarily can 


laboratory, had ended in failure. 


This achievement obviously is of the greatest importance to visible form and back again. This he has done with the germs 
the future study of these diseases and eventually may lead to of influenza, typhoid fever, infantile paralysis, yellow fever, pneu- 
means of checking them. The reason other scientists were monia, scarlet fever, and the bacteria that are responsible for 
unable to isolate the germs was that the bacteria were invisible, boils, abscesses, blood poisoning, and certain skin diseases. 
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DR. ARTHUR I. KENDALL, professor of research bacteriology in the 
Northwestern University Medical School at Chicago. For the first time 
in history, he has succeeded in making invisible disease germs visible and 
has thus been able to see what some of man’s worst enemies look like 
His work indicates that bacteriophage are the invisible form of the germs 
upon which they feed and now may be produced at will in laboratories. 


change the germs of many diseases from their invisible to their 
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At right, millions of locusts, each 
like the one seen below, were 
destroyed by a sickness that led 
to the discovery of an invisible 
agent that kills disease germs 
without hurting human beings. 


The fact that there are two kinds of dis- 
ease germs, visible and invisible, had been 
suspected by scientists for some years. 
The first to suggest this possibility was 
Dr. F. W. Twort, of London, who, nearly 
twenty years ago, announced that he 
believed he had discovered invisible germs. 
These studies were continued by Dr. F. 
d’Herelle, a French physician in the Egyp- 
tian government service at the time, and 
now of Yale University, and later led to 
the theory of the “bacteriophage,” which 
created a sensation in medical circles when 
it was first announced: 

According to this hypothesis, there exist 
minute, invisible germ parasites, or germ- 
eating germs (called bacteriophage by Dr. 
d’Herelle), that prey on disease germs as 
disease germs prey on us without, how- 
ever, attacking the human system. Fif- 
teen years ago, at the Pasteur Institute 
in Paris, d’Herelle for the first time applied 
his theory, curing a case of dysentery by 
means of “bacteriophagy.” 


HILE it was known that there were 

visible and invisible germs, it was left 
for Dr. Philip Hadley, of the University of 
Michigan, to discover, more recently, that 
there are visible and invisible forms of the 
same germs. He established this “dual 
personality” in the case of the germs of 
dysentery, cholera, typhoid, and diphthe- 
ria, which he produced in both visible and 
invisible form. Outstanding among the 
results of his researches was the fact that 
the invisible form of the dysentery germ 
did not attack rabbits and, more impor- 
tant still, was immune from the bacterio- 
phage. 

Now, the tremendous significance of 
Kendall’s contributions lies in these two 
facts: 

First, through his discoveries, the germs 
change from the visible to the invisible 
form, and vice-versa, can be watched and 
controlled. In other words, the tiny, 
invisible killers now can be brought out 
into the open, where they may be studied 


ow Sick Locusts Led to the Discovery of a New Cure 
for Fatal Maladies Is Told in This Dramatic Article 
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so that methods of com- 
bating them may be de- 
vised. 

Secondly, his work 
throws a brilliant new 
light upon the mysterious 
nature and activities of 
the bacteriophage. Ken- 
dall actually succeeded in 
changing these minute, in- 
visible cannibals into the 
visible germs which they 
seem to delight in destroy- 
ing. As foreshadowed in 
the experiments of Dr. 
Hadley, it appears, there- 
fore, that bacteriophage 
simply are the invisible 
forms of their own prey. 


HOUGH still in their 

early stages, the possi- 
bilities of Kendall’s find- 
ings to the study of 
bacteriology and, through 
it, to medical science, seem 
limitless. If germ-destroy- 
ing bacteriophage can be 
“made” at will, it would 
seem that ammunition of 
unprecedented _ effective- 
ness could be brought into 
play in future wars on 
epidemics. By leading to 
the creation of such powerful new weap- 
ons in the fight on a long list of diseases 
that have been among the scourges of 
humanity for centuries, Kendall’s discov- 
eries may completely revolutionize the 
practice of medicine. 

When, a few weeks ago, Dr. Kendall 
concluded the announcement of the out- 
come of his researches in a lecture before 
a distinguished scientific gathering at 
Northwestern University Medical School, 
the mild-mannered,  fifty-four-year-old 
professor was greeted by an ovation. The 
moment the applause and cheering ceased, 
Dr. Edward C. Rosenow, chief of the 
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At right, a tube of agar cultures. A drop of 
phage, allowed to trickle into the fungus- 
like growth at top, kills the germs. Above, 
tube at right contains clear broth of animal 
hearts into which bacteria taken from pa- 
tient are placed. 
multiply so culture becomes opaque as seen 
in center tube. 
in a few hours the culture again becomes 
transparent as seen in left tube, 
that the bacteria have all been destroyed. 



















































In about eight hours, they 


Phage is then added and 
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bacteriology research divi- 
sion of the Mayo Clinic, at 
Rochester, Minn., said: 
“We have just listened to 
the revelation of a great dis- 
covery.” Dr. Irving S. Cut- 
ter, dean of the faculty of 
medicine at Northwestern, 
declared: “This discovery 
is as startling to the scien- 
tific world as were the dis- 5 
coveries of Louis Pasteur sixty years ago. 
As in the case of many of the world’s 
great innovations, the secret of Kendall's 
discovery, once known, is simple enough. 
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He found that he could make germs visi- 
ble or invisible by feeding them on human 
proteins. 

Dr. Kendall believed that “faulty germ 
diet” was responsible for the failure of 
scientists to grow the bacteria of influenza, 
measles,and small pox, all of them invisible, 
outside of human bodies. The bacteriol- 
ogists fed them such mild concoctions 
as beef tea and gelatin, which contain the 
breakdown, or decomposition, products of 
proteins. When on the war-path, that is, 
after penetrating the human or animal 
body, disease-causing germs, however, 
thrive on stronger stuff. They eat the 
pure proteins themselves. As a matter of 
fact, the human and animal system con- 
tains scarcely any breakdown products of 
proteins. 


*O KENDALL gave his germs high-pro- 

tein rations. He made a culture fluid 
out of pieces of the small intestine of 
human beings, pigs, dogs or rabbits, which 
he called “K medium.” From this fluid 
even the faintest traces of breakdown 
products had been chemically removed. 
Into the culture he poured blood from 
human influenza patients, which caused the 
medium to become cloudy. 

To make-sure that the new mixture 
actually contained influenza germs, he 
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At left in drawing, phage is attacking a group of germs. 











Next, phage breaks through germ shell, fills germ, which bursts and is consumed. 


injected a few drops of it into the blood- 


stream of a rabbit. 


The animal assumed 


all the well-known symptoms of the “flu.” 
Then came the essential part of the 


experiment. 


He mixed some of his cloudy fluid, con- 
sisting, it will be remembered, of “K med- 
ium” and influenza patients’ blood, with 


a quantity of the old-fash- 
ioned germ-foods. The result 
was startling. The germless 
medium soon was populated 
by thriving colonies of min- 
ute round germs. Here, at 
last, were influenza germs in 
their long-sought, visible 
form! 

Kendall repeated this ex- 
periment with the hitherto 
invisible germs of _ several 
other diseases, and in each 
case the result was the same. 
Then he reversed the proce- 
dure. Taking germs that, un- 
til then, had been known only 
in their microscopically visi- 
ble form when grown in the 
old-fashioned germ-foods, he 
planted them in his high-pro- 
tein “K medium.” They all 
became invisible. Now he 
filtered these invisible germs 
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through the very finest of porcelain filters. 

The fluid that came through he mixed 
again with the old-fashioned germ-foods. 
As though by magic, the germs once more 
assumed their visible form. No matter 
how often he repeated the experiments, 
each time he got visible germs out of 
invisible virus (Continued on page 129) 
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Above, the Berke- 
feld filter and dia- 
gram showing how 
it works. Through 
the porcelain can- 
dle in bottle’s neck 
the phage is filtered 
to be sure no germs 
remain in serum, 


Natives of India 
bathing in the 
sacred Ganges 
River which a few 
miles above this 
point is polluted 
with drainage from 
a densely populated 
country. However, 
active phage purify 
the water before it 
reaches this crowd- 
ed bathing beach. 
















































































4 
%, 


? ad 4 
42 5 Cle acirllie ie Ahh *4 








When Courtney first tested autogiros, men pulling on ropes started the windmill vanes whirling. Now the motor does that before take-off. 


My 10,000 Cfiights 


APTAIN FRANK T. COURTNEY began fly- 














With this plywood box bolted to the rudder, 


Courtney tested the big Curtiss ‘‘Condor”’ 
in order to find the best adjustment for 
steering the plane. In this way he saved 
the expense of building a whole series of 
rudders to find out which was the best. 
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OBSERVER RISKS 
LIFE TO LAND PLANE 


One test plane was found to be so tail-heavy 
it could not land. The observer, at the risk 
of his life, crawled between the blades of the 
propellers to front cockpit to balance machine. 


UST for fun, the other evening, I 

jotted down a list of the planes I 

have ridden into the sky on their 

initial tests. It totaled more than 
a hundred different types. 

For fifteen years, I have been a free- 
lance test pilot in England, on the Con- 
tinent, and in America. During that time 
I suppose I must have made 10,000 test 
hops—possibly more than any other pilot 
in the world. 

My most fascinating adventure in test 
flying began one fall day in London. A 
relatively unknown Spaniard, Juan de la 
Cierva, invited me to lunch. He had 
brought a strange “flying windmill” from 
Madrid, and asked me to fly it in its early 
tests. That was in 1925. For eighteen 
months afterwards, I did all the flying on 
the five experimental machines that led 
to the present autogiro. The inside story 





ing in England in 1911. 
served as a member of the Royal Flying Corps. In 
1919, an accident destroyed his chance of making the 
first nonstop flight across the Atlantic. 
attempted to fly the Atlantic from east to west. 
engine caught fire in mid-ocean and he drifted for 
twenty-four hours. 
has tested more new planes than any other flyer. 


During the war, he 


In 1928, he 
The 


He is a famous racing pilot and 


of those early days has never been told. 

One of our early problems was getting 
the vanes spinning for the take-off. The 
windmill of the autogiro is not braced like 
the wings of an airplane. The vanes, free 
to move up and down, are held rigid dur- 
ing flight by centrifugal force pulling 
them outward. Aloft, the rushing air 
keeps the vanes spinning at sufficient speed 
to maintain this invisible bracing. But 
on the ground, the vanes must be spun up 
to 100 revolutions a minute artificially 
before the take-off can be made. This is 
now done through a drive from the motor. 


N THE beginning, I had to taxi back 

and forth across the field to start the 
windmill going. Then Cierva attached 
knobs to the underside of the four vanes. 
Mechanics wound a long rope outside 
these knobs then ran with the end, spil- 
ning the vanes as a boy spins a top. One 
of the “mechs” who didn’t get much fun 
out of running suggested tying the end of 
the rope to a stake and taxiing the ship 
away, spinning the vanes in this mannet. 

It sounded all right and we tried it 
I opened the throttle and the ship 
moved down the field faster and faster, 
the vanes streaking around over my head. 
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SMASHED PLANE 
PREVENTED OCEAN FLIGHT 


This plane was built for Courtney’s use in a trans-Atlantic flight in 1919. He violated 
his rule of waiting for a caJm day before making a first test flight with the result 
that he smashed up and lost his opportunity to be the first to fly the Atlantic nonstop. 
At right, Captain Frank T. Courtney, who tells his experiences in untried planes. 


in Untried Planes 


They were spinning at more than a hun- 
dred revolutions a minute when the end 
of the rope whistled through the air. There 
was a loud splintering crash. The ship 
rocked and trembled. I cut the gun and 
stopped. The end of the rope, whipping 
through the air, had sliced through the fin 
and rudder as cleanly as a knife! 

Another accident in those early days 
taught us an important lesson. The first 
autogiro I flew had the windmill simply 
mounted on an old Avro fuselage with 
the landing wheels comparatively close 
together. 


N THE early part of 1926, I was giving 

an exhibition with this machine at Paris. 
The sky was ugly when I took off from 
Villacoublay field. The wind was blowing 
in gusts. Only the fact that a large 
assemblage of dignitaries was present made 
us go on with the demonstration. As I 
circled the field, the strength of the wind 
increased. It was a howling, forty-mile- 
an-hour gale when I came down to land. 

The ship sat down in the teeth of the 
wind, not a hundred feet from the 
cameras. It landed squarely on both 
wheels. Then a side gust struck the spin- 
ning vanes, rocked the ship on its narrow 
landing gear, heeled it over. The long, 
flail-like arms threshed into the mud, 
flinging it away like sparks from an emery 
wheel. Then the craft crumpled, lay still. 
I crawled out, muddy but unhurt. 

As a result of that spectacular crack- 
up, the wide landing gear, giving greater 
ground stability, was adopted as part of 
the design of modern autogiros. Another 
Improvement resulted from a hair-raising 
crash at Southampton, England, a few 
months later. Two vanes of the rotor fell 
off in mid-air. 

About 150 feet up, I noticed excessive 
Vibration in the vanes. Picking out a long 


line of trees, I steered directly above 
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By FRANK T. COURTNEY 








them. They would break my fall in 
the event of a crash. At the end of 
the line, the vibration was no worse 
and I swung over the field at 125 
feet. Suddenly the vibration in- 
creased. The vanes were shaking 
violently. I started down. At that 
instant, there was a loud crack above 
my head. 

The steel main spar of one of the vanes, 
crystallized by the vibration, had snapped. 
The long blade of the windmill broke 
free, whirled into space. I had one 
glimpse of it fluttering off like a broken 
blade of grass. After that, I saw nothing. 
The uneven jerking of the remaining 
blades rattled me about in the cockpit 
like a pea ina tin can. My shoulders were 
battered black and blue. Fifteen feet up, 
a second blade tore away from the reeling 
craft. It fell like a stone. 

While I was in the hospital, mend- 
ing half a dozen broken bones, vertical 
hinges in addition to horizontal hinges 
were fitted to the vane spars. This pre- 
vents vibration on modern machines and 
makes impossible a repetition of my acci- 
dent. Today, the autogiro is less likely 
to break in the air than an airplane. 


Y BRINGING out weak points, reveal- 
ing needed improvements, and helping 
adjust and alter new machines, the test 
pilot plays an important part. Most of the 
work we do, however, is not with radically 
new designs like the autogiro. It is with 
slight variations of well-known types. In 
the air, the test flyer must note every 
peculiarity of a new craft. And he must 
be able to trace the peculiarity to its 
mechanical source. Of necessity, he must 
be not only an expert flyer but a trained 
engineer as well. 
I started in aviation in 1913, working 
without wages at the old Claude Grahame- 
White factory, (Continued on page 131) 





Capt. Courtney’s 
FIVE RULES FOR 
TEST FLYING 


1... Weigh the plane to be sure it 
is in perfect balance before trying to 
take off. (See diagram below) 


2... Sit in the cockpit, switching 
on and off the ignition and fuel until 
these emergency movements become 
instinctive. 


3... Make sure the controls are 
hooked up correctly by “waggling” the 
stick. 


4... Select a large field for the ini- 
tial tests so there will be plenty of 
room to maneuver in an emergency. 


5... Never take an untried plane 
up unless the air is calm. 


B 
CENTER LINE 
of OF ASPT 











Diagram shows how to weigh an untried 
plane to see if it is properly balanced. Note 
scales at front and rear. The formula is: 
Weight shown by two scales under wheels, 
X, times distance, A, equals weight shown at 
Y times distance B if plane is in balance. 
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What Has Been Told 
of Man’s History 


R. WILLIAM K. GREGORY 

famous scientist of the American 
Museum of Natural History, has explained 
the origin of the earth and of life; how 
we got our face and other bodily parts, 
and man’s descent from apelike ances- 
tors. When our earth was about one bil- 
lion years old, life appeared as little specks 
of jelly in primeval puddles. Growing 
into cell-groups, then wormlike creatures, 
and later into air-breathing fishes that 
eventually crawled out onto land, these 
early life germs gave rise to all animals 
and at last man. Last month, Dr. Greg- 
ory traced man’s descent from monkey- 
like forbears that lived in the trees more 
than ten million years ago, and explained 
why we are still monkeys. 


R. MOK: Dr. Gregory, you 
promised to tell me this time 
about our primitive human an- 
cestors. There are a few things 

I have always wanted to know: Were they 
really the lowbrows they are made out to 
be? Is it true that they were forever 
clubbing each other over the head? 

Dr. Grecory: Yes, clubbing was one 
of their favorite outdoor sports. 

Mr. Mox: What made them so vicious? 
I suppose they inherited that trait from 
their gorilla grand-uncles? 

Dr. Grecory: I don’t think so. The 
manlike apes are models of innocence and 
without guile, for the simple reason that 
they haven’t brains enough to be wicked. 

Mr. Mok: You mean it’s our brains 
that make us wicked? 

Dr. Grecory: Certainly. We invented 
wickedness. The earliest men had just 
enough brains to be devilish. Wickedness 
and brutality are mostly the products of 
fear and greed. There is no reason to sup- 
pose that primitive people were less fear- 
ful and less greedy than our immediate 
ancestors, not to speak of such contem- 
poraries as the gangster and the racketeer. 
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More than 500,000 years ago 
our ancestors must have re- 
sembled this Java Man, 
Pithecanthropus, seen at 
left. He could talk and had 
the brain structure of a 
human being in spite of his 
apelike appearance. Below, 
skulls of South African 
man-ape, left, and restored 
Piltdown man. Note human 
appearance of teeth in each, 
which is more obvious in 
the South African Man-ape. 
































Mr. Mox: When did we start being 
good? 

Dr. Grecory: About the same time. 
The brains that enabled early men to 
misbehave, also led them to discover the 
principles of social uprightness and serv- 
ice, at least in a groping, primitive way. 

Mr. Mox: How do you know that? 

Dr. Grecory: The Neanderthal men, 
who lived from 20,000 to 100,000 years 
ago, buried their dead, showing they had 
some sense of social obligation. I will tell 
you more about them after a while. The 
fact that several types of primitive men 
made weapons in profusion indicates that 
they fought alien races and tribes, as well 
as animals, to protect their own kind, just 
as we do. Besides, you can infer their 
probable social conduct from that of the 
primitive peoples of today, whose lives 
are full of service and loyalty. 


R. MOK: Then, wickedness on the 

one hand and a sense of social obli- 
gations on the other, marked the first men 
off from the apes? 

Dr. Grecory: Those were among the 
things that distinguished them from their 
apelike ancestors. But the great dividing 
line is speech. That really is man’s divine 
gift. It set him apart from the brutes. 
However, it is one of the laws of nature 
that we must pay a penalty for each 
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advance. Speech freed man from the 
mark of the beast, but it committed him 
to another form of slavery—conscience, 

Mr. Mox: Cannot conscience exist 
apart from speech? 

Dr. Grecory: I do not believe it can, 
Conscience is the accumulated memory of 
our mothers’ scoldings. 

Mr. Mok: As I understand it, man 
left the apes behind and became a real 
man when he began to talk? 

Dr. Grecory: Exactly. 

Mr. Mok: Who was this 
original orator? 

Dr. Grecory: That is 
difficult to say. As I told 
you last month, the trouble 
in this business of the first 
men is that there are too 
many “missing links.” 

Mr. Mok: What do you 
mean by that? 

Dr. Grecory: I mean 
that we now have so many 
different kinds of fossil men 
—that is, fossilized remains 
of pre-human types—that it 
is hard to determine their 
relationships to each other 
and to their ancestors. Par- 
adoxically, there are too 
many and, at the same time, 
there are not quite enough 
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From top to bottom, jaw of a modern man, Pilt- 
down man, and orang-utan. A study of these 
shows how the ape jaw is shortened and slightly 
lightened in the Piltdown specimen and has 
been reduced and given a chin in modern mat 
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A MILLION 
YEARS AGO 


in the Story of LIFE... The Worlds Greatest Mystery 





















ale ee 


aF e oe 


DEIN BBA 0 OS 





Here is man’s 
tree of life. 
Note that most 
of the types so 
far found have 
become extinct. 


of them. In other words, their present 
number is so large as to be confusing, but 
not sufficiently large to settle the question. 
Among these various specimens of skulls, 
Jawbones, teeth, and thighs of his earliest 
luman ancestors, the investigator must 
pick his way gingerly. Nature is full of 
booby traps to catch the unwary scientist. 

Mr. Mok: Booby traps? 

Dr. Grecory: Yes. Take, for example, 
the famous Java Ape Man, or, to give him 
his official name, Pithecanthropus Erectus, 
discovered in 1891 by a Dutch scientist, 
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Professor Dubois. His remains—I mean 
the Ape Man’s, of course—were not found 
nicely tied up in a package like an Egyp- 
tian mummy, with a gold name plate on 
the outside of the tomb giving his name 
and address. They were scattered along 
the ancient stream bed of the river Solo. 
First, the top of his head was found; then, 
his thigh bone; further on, three teeth; 
and, finally, a bit of the chin region. 

Mr. Mox: What was wrong with that? 
I should think you scientists would have 
been delighted. 


R. GREGORY: Not so you could 
notice it. Immediately, a big, world- 
wide fight started on this question: Did 
these fragments belong to one creature 
and had they been scattered by running 
water, or were they the remains of sev- 
eral creatures of different kinds? 
Mr. Mok: What was the answer? 
Dr. Grecory: I am coming to that in 
a minute. Another distressing feature of 
the situation was that the skull-top was 


At left, our caveman ancestors, 
as pictured in_a remarkably re- 
alistic exhibit prepared by the 
scientists and artists of the Field 
Museum of Natural History, 
Chicago. Below, Dr. Gregory is 
shown pointing out the distinctly 
human features of the skull of 
the small South African man-ape. - 


so primitive that many experts did not 
believe it was human at all. Some said it 
simply was the toppiece of a giant gibbon. 
As a matter of fact it was extremely gib- 
bonlike, for it indicated that its owner 
had jutting eyebrows, a low brain-case, 
and an excessively low forehead. So, at 
first, poor Pithecanthropus was banned 
from the sacred precincts of the human 
family. 
Mr. Mox: When was he readmitted? 


R. GREGORY: Don’t make me run 

ahead of my story. One circumstance 
that caused much doubt as to whether we 
were dealing with one or more creatures 
was the puzzling combination of his char- 
acteristics. The skull-top was extremely 
apelike. On the other hand, the thigh bone 
was entirely human. But the most baffling 
feature was the teeth. Two of the three 
were molars, and these presented a fine 
confusion of mixed resemblances. In some 
ways, they were like the molars of the 
orang-utan, and in others like those of 
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Neanderthal headas ~ 
seen in profile to < 
show relation of re- 
stored flesh to skull. 


living primitive humans, such as the Aus- 
tralian bushmen. 

Mr. Mok: How will we laymen ever 
find out whether this creature was an ape 
or a man when you experts can’t make 
up your minds? 

Dr. Grecory: Our minds happen to be 
made up as far as Pithecanthropus is con- 
cerned. But the fact that experts can 
scarcely distinguish between the apelike 
and manlike features of fossils of this 
kind is due to the close relationship of 
ape and man. If it were not so close, 
there would be little difficulty. That is 
what I meant when I said that nature is 
full of booby traps. As for the Java Ape 
Man, the poor lowbrow for many years 
was the defenseless butt for the attacks 
of those who refused to believe that he 
was a man. However, after a Thirty- 
Years’ War, the matter was finally settled. 

Mr. Mox: How? 


R. GREGORY: In 1921, Professor 

Dubois, the Ape Man’s discoverer, 
came forward with a plaster cast of the 
inside of the skull. It gave a very close 
approximation of the shape of the brain, 
and showed to the complete satisfaction 
of the foremost brain experts that Pith- 
ecanthropus doubtless had been one of 
humanity’s great pioneers. 

Mr. Mok: What caused the thirty-year 
delay? 

Dr. Grecory: It actually took Dubois 
that long to remove the rock that during 
thousands of centuries had accumulated 
inside the skull. He had to pick it out 
literally a needleful at a time. When he 
finally got it free, there was the imprint 
of the brain inside the skull, as it always 
is, and all he had to do then was to pour 
plaster of Paris into it. 

Mr. Mox: Why did this brain cast 
remove the doubts as to the Ape Man’s 
status? 

Dr. Grecory: Because there is no liv- 
ing ape that can be compared with Pithe- 


ext Month 
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canthropus in the development of certain 
parts of the brain. 

Mr. Mox: Does that mean that he 
could speak? 

Dr. Grecory: Yes, it is the strongest 
possible evidence that he could. 

Mr. Mox: What prevents you, then, 
from assuming that he was the missing 
link and the world’s first possessor of the 
gift of gab? 

Dr. Grecory: I am afraid your early 
training is responsible for your insistence 
that one definite individual must have 
been the first human being. You see, 
there are several of these fossil men of 
approximately the same age, one about as 
primitive as the other. Each one is a link 
in the chain that connects man with his 
apelike ancestors. 

Mr. Mox: When did these old chaps 
walk the earth? 

Dr. Grecory: There are various opin- 
ions as to their age. My view is that 
they lived about the beginning of the 
Great Ice Age—that is, in the neighbor- 
hood of 1,000,000 years ago. However, if 
by “missing link” you mean a specimen 
that seems to bridge the gap between the 
highest ape forms and the most primitive 
humans, then, in my opinion, the little 
South African fossil man-ape comes clos- 
est to filling the bill. 

Mr. Mok: A man-ape? 


R. GREGORY: Yes. It is the most 

manlike ape ever discovered. This is 
the opinion of the majority of scientists 
who have studied the matter closely, 
though Dr. Raymond Dart, of South 
Africa, who discovered this remarkable 
skull and made his find public in 1925, 
holds the opposite view. He is convinced 
we have to do with a direct ancestor of 
man. 

Mr. Mok: Why do you call it a little 
man-ape? Was it an especially small 
species? 

Dr. Grecory: No, it 
was a young one, prob- 
ably about three years 
old. The size of the head 
is that of a one-year-old 
human baby, but the fore- 
head is less bulging. It is 
one of the finest and most 


Dr. Gregory on the right and 
H. C. Raven on the left of a 
dead gorilla, killed by Raven 
last year in the tropic jungles 
of Africa, one of the only two 
places in the world where this 
powerful manlike beast is 
found. It was through inten- 
sive study of this kind made 
at first hand, that Dr. Gregory 
gathered the facts that he has 
given you in this remarkable 
series of original science talks, 





helpful fossil specimens ever found, for 
three reasons. First, the bony structure 
of the face and the brain case both have 
been preserved. Second, the head ex. 
poses the skull on one side and the inte- 
rior of the brain case on the other. Third. 
all the milk teeth are in place, as well as 
the first permanent molars on both sides. 
above and below. Through study of the 
teeth the approximate age of the crea. 
ture was established. 


M R. MOK: What makes you think that 
it wasn’t just a young ape? 

Dr. GreGoRY: The face is distinctly 
more like a human infant’s than like an 
ape young’s. The shape of the palate also 
is much more manlike than that of the 
highest apes, so that the tooth-line js 
rounded in the human fashion, instead of 
jutting out. On the other hand, these 
teeth, when studied individually, show an 
amazing mixture of human and ape char- 
acteristics. And mind you, this time they 
were not found scattered in a woods or 
along a stream, but in two neat rows right 
in the little fellow’s head, so there is no 
doubt that they belong to the one individ- 
ual. Finally, the brain is slightly but dis- 
tinctly more advanced than it is in most 
chimpanzees and gorillas of the same 
tooth-age, and the brow-ridges do not pro- 
ject as much. Whatever this youngster’s 
exact place on our family tree may be, he 
shows the first structural steps by which 
these humble creatures struggled out of 
the ape stage into the human. But certain 
features of the place where the skull was 
found convince me, even more than these 
structural characteristics, that we are deal- 
ing with one of the great intermediate 
stages between the apes and man. 

Mr. Mox: Where was it found? 

Dr. Grecory: At Taungs, in Bechuana- 
land, eighty miles north of Kimberley 
and 1,000 miles (Continued on page 134) 





Why doesn’t a Norwegian look like a Chinaman? Why do 
you look like your mother or your father? Why are some 
eyes brown and others blue? Why do some couples have only sons and others only 
daughters? Will it ever be possible to determine the sex of children in advance of 
birth? In the answers to these questions lie the real secrets of sex. Next month facts 
on this absorbing subject will be given in language everyone can understand by Dr. 
Herbert Ruckes, distinguished member of the Biological Faculty of the College of 
the City of New York, and secretary of the New York Academy of Sciences. 
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Movie Sets 


Now Built from Tiny Models 
Are Perfect in Every Detail 


Below, Max Ree is seen look- 
ing through the cardboard 
“camera” designed by him 
for use in determining cam- 
era angles. This cardboard 
device is adjusted to the 
motion picture camera’s exact 
aperture and with it a direc- 
tor is able to visualize his 
shots as they will appear 
when film is thrown on screen. 






THE GREENE 
MURDER CASE 


A PHILO VANCE STORY 








B 
S$. S. VAN DINE 





CHARLES § 
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In making a picture version of Van Dine’s story 
The Greene Murder Case,” a model set was 
made following as closely as possible the details 
a8 seen in the woodcut, shown above, which 
appeared on the frontispiece of the book. The 
actual set, as it finally appeared, is shown at the 
right. Note the close similarity between wood- 
cut and final set as seen in the two pictures. 
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Art Director Max Ree with 
one of the scale models 
used in the construction of 
motion picture sets. The 
models are made with dec- 
Orations and furniture 
exactly as these are to 
appear when set is built. 



















INIATURE scene sets of cardboard, toy 
actors, and a tiny view finder whose field 
of vision is exactly proportionate to that of 
a full-sized movie camera are saving several 
hundred thousand dollars a year in one of the big 
talkie studios in Hollywood. 

Max Ree, Danish art director, constructs the 
Lilliputian models complete in every detail and in 
exact scale to all the settings of a production. Then, 
through the eyepiece of the baby “camera,” the 
director can see exactly how the completed sets will 
look to the movie camera. 

Often the director will go through the action of a 
whole scene, shifting the tiny wooden actors about 
the little stage while he peers through the midget 
“camera” to get the effect. 

No detail is overlooked. Rugs, paintings, furniture, 
and even the gowns of the actresses are faithfully 
reproduced. When the tiny set is just as the director 
wants it, he signs his name on the model and it is sent 
to the construction department for 
duplication in full size. 

Because the recording of extra- 
neous sounds will spoil a_ talkie, 
picture makers now photograph most 
of their outdoor scenes in the studio 
where the director can obtain abso- 
lute silence. In the complicated and 
costly sets that reproduce outdoor 
scenes the use of models for cor- 
recting details has proved useful. 

According to an estimate by stu- 
dio officials, these models, by insur- 
ing that a set will not be altered or 
abandoned after it is built, and by 
eliminating the necessity for costly 
retakes, are saving from $3,000 to 
$10,000 on each of the thirty-six 
pictures that they produce each year. 

Set construction for talking pic- 
tures is exceedingly expensive, as 
indicated by the fact that in one 
Hollywood studio last year, the con- 
struction department used more than 
2,000,000 feet of lumber, 1,200 kegs 
of nails, and 11,000 rolls of oatmeal 
wallpaper in building sets. 
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WORLD’S LARGEST AMPHIBIAN MAKES 






TEST FLIGHT 
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o Top, Igor I. Sikorsky, LookKING somewhat like the fabulous 
‘ie te ¥ pg sagen Fwd send winged lizards of prehistoric times and, 
- gi ¥/ pill # un aans wheels, like them, equally at home on land, in the 
» Ke — Above, the plane with water, and in the air, the world’s largest 
os ‘a 114-foot wings resting amphibian and America’s largest seaplane 
oer ¥ “we eee ae ie — made a successful test flight over the waters 
Nd bal « ap. plane as seen in the air. Of Long Island Sound at Bridgeport, Conn., 
a fe the other day. The monster craft is the 
en forty-passenger Sikorsky S-40, built at a 
> cost of $250,000 for the Pan-American Air- 
ways. Captain Boris Sergievsky, test pilot 
for the Sikorsky company and holder of 
four world’s records, flew the new Titan of 
PRISMS GIVE STEREO PHOTOS the air and, after an eight-minute flight, 
pronounced it to be perfectly balanced and 
easily handled. Powered by four Pratt and 
Whitney Hornet motors of 575 horsepower 
each, and with a wing span of 114 feet, the 
giant amphibian, when loaded, will weigh 
34,000 pounds. 
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SPRING REWINDS NEW 
SIX-FOOT STEEL TAPE 


A sIx-Foor steel tape that is rigid when 
desired, yet rolls up on a spring reel at the 
touch of a push button, is a recent inven- 
tion. The rule is stiff enough when extended 
to be projected without support to wall or 
ceiling, but is sufficiently flexible to 
wrapped around a pipe or column. 














Above, a close-up of the prism attachment. At 
left, on stand is the special viewing device. 


tachment fits directly over the single stand- 
ard lens. It contains a pair of prisms that 
split the scene recorded by the camera 
into two views. The resulting pair of pic- 
tures, when developed and printed, may 
be viewed in a special holder made for 

AN ATTACHMENT, recently developed the purpose. Hitherto making a 
for a popular type of hand camera, which _ stereoscopic photograph has re- 
makes small-sized pictures upon a strip quired either a pair of lenses or 
of motion picture film, converts it into a a double exposure, with the posi- 
stereo camera to take photographs with tion of the camera shifted be- 
apparent depth at one exposure. The at- tween the two. 
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Above, the pneumatic tired railway car which has recently been tried out near Paris, France. 


PNEUMATIC TIRED CARS RUN ON RAILS 


Soon the familiar clicking of car wheels 
as they roll along railroad tracks may be a 
thing of the past. Pneumatic tires on rail- 
way vehicles received their final successful 
test near Paris, France, the other day, when 
two rail buses of unconventional design were 
tried out. One of them, holding eighteen 
passengers, reached a speed of seventy- 
seven miles an hour without noise or rock- 
ing. A larger model, carrying twenty-four 
persons, maintained sixty miles an hour with 
so little noise that ordinary conversation 
could easily be heard the length of the car. 
The cars are a development of an earlier 
model recently described in this magazine 
(P.S.M., July ’31, p. 60). In the new cars, 
the tires are fitted with wooden cores to pre- 
vent them from flattening out in case of a 


blowout. Flanges keep the cars on thetracks. PLANT ROBS GERMS OF VIRULENCE 


PUTTING typhus germs in 
a tulip seems an odd experi- 
ment, yet Dr. O. Stickl, Ger- 
man bacteriologist, found it 
led to important discoveries 
in the changing forms that 
bacilli can assume. When 
these ordinarily deadly germs 
were taken from the inocu- 
lated flower, they seemed to 
have lost all their virulence. 
Tuberculosis germs showed a 
similar reaction. Fraught 
with significance as leading 
to possible curative methods, 
the experiment is interesting 
to compare with the recent 
work described on page 
seventeen of this issue. 


Above, close-up shows 
a al ’ ‘ ~ how the rubber tire 
The pneumatic-tired is attached to the 
railroad car from the rear, showing streamlining. coachlike railway car. 





MINISTERS PUT THEIR 
CHURCH ON WHEELS 


WHEN they found the attendance at their 
churches dwindling, seven Baptist ministers 
of northern Indiana, led by the Rev. J. M. 
Horton, of Hammond, built a “traveling 
church” upon the chassis of an eld auto- 
mobile. The tolling of a bell in its twelve- 
foot belfry summons residents to a service 
as the car parks in a shady spot. When the 
toof is thrown back, a pulpit is revealed. 
























AUTOMATIC SHUT-OFF 
FOR WATER FAUCET 


A NEw ball valve for water faucets 
serves as an automatic shut-off. When 
the faucet stem is removed, water 
pressure forces a steel ball against a 
water-tight seat in the valve housing 
This prevents any leakage. Not only 
is the device a convenience for home 
owners, but it is especially valuable 
in hospitals and railway stations, where 
shutting off the entire system would 
be a great inconvenience. 


BAPTIST GOSPEL CHAPE 


OF CALUMET REGION 








Indiana preachers put their church on auto and toured the state. 
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Voices traveled more than half a mile 
on a beam of light in a recent New York 
experiment. From a New York pier, John 
Bellamy Taylor, General Electric Company 
engineer, thus talked with persons aboard 
the liner President Hoover moored across 
the Hudson River on the New Jersey shore. 
The apparatus employed a principle that 
has been demonstrated before on a small 
scale, in the laboratory. The speaker’s voice 


LIGHT BEAM CARRIES VOICE HALF MILE 


was picked up by a 
microphone and con- 
verted into electrical 
vibrations, which in 
turn caused a neon 
lamp to flicker. At the 
receiving end a light- 
sensitive “electric eye” 
and a loudspeaker con- 
verted the fluctuating 
light rays back into 
speech. Unlike radio 
broadcasting, there 
could be no interfer- 
ence between a pair of 
transmitters, since the 
lamp’s rays are pro- 
jected by a mirror in 
a narrow beam and 
received in another 
reflector. This meth- 
od, termed “narrow- 
casting,’ therefore 
suggests interesting 
possibilities for com- 
munication over distances not too great for 
a searchlight ray to travel, as between ships 
in a harbor or from ship to shore. The ap- 
paratus, shown in the photograph above, is 
effective even on a bright, sunshiny day, 
and may be used for secret signals. In the 
test, shipboard observers saw only a small 
red light on the distant pier, apparently 
burning steadily. Its flickers were too rapid 
to be detected by the eye. 


PLANES BOMB AIRPORT WITH CHALK 















pilot’s ability to hurl the sack and make it 
reach a designated spot. In this way some 
remarkable strikes have been made at a 
Western airport, where the sport was re- 
cently introduced. For the most accurate 
shooting, teams of two enter into friendly 
competition, one of them handling the 
plane while the other throws the bombs. 








Above, hurling a chalk 
bomb over plane’s side. 
At right, drawing sug- 
gests how bags explode 
when striking ground. 


BoMBING the airport is the 
latest wrinkle devised by stu- 
dent pilots for thrilling the spec- 
tators as well as providing good 
practice in judging air speed and 
height. The airport and specta- 
tors have no fear of the bomb- 
ing, as the “bombs” are paper 
sacks filled with powdered chalk, 
and are aimed at large circles 
marked on the airport field. A 
realistic white cloud arises as 
the sack strikes the ground, giv- 
ing the effect of an explosion. 
The “explosion” is clearly visible 
to the pilot and leaves on the 
ground a telltale record of the 
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LINER’S LIFEBOATS NOW 
HAVE RADIO OUTFIT 


THE big motor-driven lifeboats of the 
Canadian Pacific liner Empress of Britain 
are now equipped with radio. In the event 
of a disaster at sea, a rescue ship could 
thus keep in constant touch with the sur- 
vivors. Since the hunt for them would 
therefore be a short one, the occupants 
would face less peril from long exposure. 
The radio equipment includes a transmit- 
ter with a power of a quarter of a kilo- 
watt, and a direction finder. The radio 
cabin of one of the lifeboats is shown above. 





END TABLE PHONOGRAPH 
TAKES LITTLE ROOM 


A NEw convenience to music lovers, pal 
ticularly those in small apartments, 1s 4 
end table phonograph. Normally it resem 
bles an ordinary article of furniture. But 
the top slides back, without disturbing 
ornaments or books that may be lying 
upon it, revealing the turntable. Below !s? 
shelf for record albums. The phonograph 
has an electric pick-up and is connected 
the radio for reproduction of the music. 
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CREWLESS BOAT, 


So THAT swooping naval planes could 
use it as a target for their bombs, the obso- 
lete U. S. destroyer Stoddert was recently 
fitted with controls that are operated from 
another ship by radio. In this way the de- 
stroyer is moved without a man being 
aboard, and hence without endangering a 
human life. Similar 
feats have been per- 
formed several times 
in the past, but in tests 
off San Diego, Calif., 
the Stoddert success- 
fully executed maneu- 
vers never before at- 
tempted with a crew- 
less ship. On the bridge 
of the U. S. S. Perry, 
steaming 200 yards 
behind the old de- 
stroyer, a radio officer 
punched typewriter- 
like keys on a box- 
shaped apparatus. In 
response to these sig- 
nals, the crewless 
Stoddert picked up 
speed, first to six knots, 
then twenty, and finally at “full speed 
ahead,” or twenty-six knots, which is about 
thirty miles an hour. At other signals, she 
blinked her searchlight and sounded a 
siren. The radio officer tapped the keys 
again, and the Stoddert swung around in a 
wide circle to make a perfect right-about 
turn, a feat never before accomplished by 
a radio controlled boat. The Stoddert also 
demonstrated a safety device to keep it 
from running wild and endangering ship- 
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BALLOON CARRIES | 
METEOROLOGICAL | 
iy AND RADIO APPARATUS 
TO BROADCAST 
WEATHER DATA 
FROM STRATOSPHERE 





BOAT 





Above, diagram showing 
how weather recording bal- 
loons automatically reported 
Arctic conditions. At right, 
Mifror-covered balloon used 
to guide the big dirigible. 
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MIRROR-SURFACED 
“HELIOGRAPH” BALLOON 
REFLECTS SUN'S RAYS 
FO GUIDE AIRSHIP TO 


At right, the crew- 


RUN BY RADIO, PERFORMS NEW FEATS 








less destroyer 
Stoddert, running 
full speed under 
radio control. Be- 
low, ‘‘hats’’ over 
funnels are to pro- 
tect vital machin- 
ery from bombs. 





This radio robot on the bridge of the Perry ran 
the Stoddert, performing duties of a human crew, 


BALLOONS AIDED ZEPPELIN IN ARCTIC 


MINIATURE balloons aided the Graf 
Zeppelin when it cruised into the Arctic 
recently on an exploring trip. One type, 
invented by a Russian, automatically broad- 
cast weather reports by radio from high 
altitudes. A number of these during the 
voyage were released from a special ‘com- 
partment built into the airship and ob- 
tained new data on Arctic air conditions. 
In a preliminary test, one of the eight- 
foot spheres reached the extraordinary 
altitude of 50,000 feet and at that height 
transmitted radio signals. Another type of 
balloon was carried by the Soviet ice 
breaker Malygin, which met the Graf Zep- 
pelin in the Arctic. This balloon, covered 
with mirrors, caught 
the sun’s rays and 
made a marker to 
help the dirigible find 
the ship. With these 
aids, the airship was 
able to accomplish 
the work of two or 
three years of explo- 
ration in only sev- 
enty hours, accord- 
ing to. scientists 
aboard. It mapped 
an area of nearly 25,- 
000 square miles east 
and west of Franz 
Josef Land, in some 
of the most inacces- 
sible spots on the 
globe. 
























ping if anything went wrong with the con- 
trols, when, toward the end of the test, 
something jammed in the radio equipment. 
Automatically the Stoddert turned off her 
own steam, came to a full stop, and lustily 
tooted her whistle for help. Sailors boarded 
her, fixed the balky controls, and restored 
the ship to the direction of the radio waves. 
For bombing practice, metal hats were 
fitted to the funnels to keep a lucky bomb 
from dropping inside and paralyzing the 
machinery by its explosion. 


X-RAYS ARE PRODUCED 
WITHOUT X-RAY TUBE 


X-rAys have now been produced without 
an X-ray tube. A French physicist, M. G. 
Reboul, recently demonstrated that high- 
voltage electric currents produced X-rays 
of low penetrating power when they were 
forced through magnesia, alum, yellow 
oxide of mercury, and other substances of 
high electrical resistance. He devised a 
simple apparatus to generate the rays which 
may prove more convenient for medical 
and industrial use than the conventional 
glass tube, exhausted to a high vacuum. 











FLYERS USE HAND TO 
WARN OF MOVEMENTS 


To WARN other pilots of their move- 
ments, aviators at a Glendale, Calif., flying 
field use hand signals. Extending the hand 
diagonally upward means a right turn; 
straight out, a left turn; downward means 
the pilot will land. Above a girl student is 
seen learning the signals. 
























































































This radio direction 
finder shown above 
building -swings in 
any desired direction 
to find the exact loca- 
tion of a lightning flash. 
In this way the course 
of a thunderstorm can 
be charted. At right, 
the cathode ray oscil- 
lograph, and the movie 
camera with the motor 
that is used to drive it. 


HEN a thunderstorm “blows over,” 
where does it go—and how far? How long does 
it last? Probably for the first time, the life his- 
tory of a thunderstorm is being written by experts 
of the radio research station at Slough, England. 
Just as the weatherman plots the course of a 
cyclonic storm or a tornado, so these radio sleuths 
have found a way to trace the path of an electric 


storm across a continent. 


As soon as the crackle of static indicates a 
thunderstorm somewhere within a few hundred 
miles of the Slough station, one of its big direction 
finders is trained on the disturbance and follows 
its movements. An automatic motion picture cam- 


era keeps a second-by-second 
record of the storm’s direction, 
through an ingenious hook-up 
employing a device known as 
a cathode ray oscillograph. 

Meanwhile a similar record is being 
made on a second movie camera at 
Leuchars, Scotland. When the films are 
brought together and projected on a huge 
map, a complete record of the movement 
of the storm’s center is obtained. Cor- 
related with local observations, the rec- 
ords show the effect of thunderstorms 
upon radio reception and the extent of 
their responsibility for static and fading. 

A center for research in unusual radio 
problems is the Slough station. Among 
its most novel pieces of equipment is a 


30 




























Films, showing direction of storm from two sections, 
are projected on map. Lines cross at storm center. 






































































Above is the traveling 
radio laboratory of the 
research department at 
Slough, England, and at 
left, the small short- 
wave direction finder is 
being tested. In the 
background is the big 
direction finder. Lower 
left, the heliocopter- 
like portable direction 
finder now being used in 
the English experiments. 





traveling radio laboratory in a motor 
truck, used to investigate the vagaries ol 
short-wave transmission. ; 
Further experiments are being carried 
on to determine, if possible, the atmos- 
pheric conditions that are responsible for 
the fading of Continental broadcasting 
stations. It is expected that a careful 
check-up of all records of fading will 
show a close relationship between this 
phenomenon and electrical disturbance. 
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| SMALL MOTORS) 
IN HEAD OPERATE! 


JAWS, AND ROLL | WITH RUBBER 
AND_BLINK EYES] SOLUTION, AND | 
PAINTED 







MECHANICAL dinosaur nearly 

fifty feet long lumbered across 

the stage of the Roxy Theater in 

New York recently, seized a bal- 
: let girl in its huge jaws and bore her 
: into the wings. On this page the secret 
of the amazing illusion is explained by 
our artist. The reptile’s painted body, 
of felt and muslin over a rattan frame- 
work, was hollow. Two men within con- 
trolled the movements. Since it weighed 
3,200 pounds, they could not have moved 
it by their own strength. Therefore they 
manipulated the controls of electric mo- 
tors, which operated the limbs. Guided 
by its “motormen,” the dinosaur moved 


‘SPONGE RUBBER’ 
| TEETH, LIPS, 
__AND TONGUE | 


Drawing by 
B. G. Setelstad 





OCTOBER, 1931 


Mechanical Monster i. 
“EATS” Girl on Movie Stage 


MOTOR AND GEAR 
CAUSE FLEXIBLE 
PART OF TAIL TO 

LASH FROM SIDE} 


Photo above shows, MOTOR AND! 
the monster in the |COUNTERWEIGHTS' { CER RAISE | 
midst of stage sit- EASILY MOVED TO , - AND LOWER 
ting with one girl BALANCE HEAD ar “ Fae f HIP JOINT TO 
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RIB CAGE 





BIBALL BEARING 







_CASTORS 


‘CROSS SECTION SHOWING BREATHING] 
AND WALKING MECHANISM 


about on rubber-tired, ball-bearing cas- 
tors. An ingenious eccentric movement 
connected to them caused the shoulders 
on each side to rise and fall alternately, 
giving the creature a rolling gait. In the 
monster’s sensational exit that climaxed 
the performance, the girl in its jaws suf- 
fered no injury. Engineers of the firm of 
Messmore and Damon, which built the 
creature, devised a set of powerful jaws 
which would pick her up without hurting 
her by lining the teeth, lips and tongue 
with sponge rubber. In this manner a con- 
vincing illusion of life was given to the 
mechanical recreation of a creature that 
roamed jungles where no man lived. 
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HEADLIGHT REPAIRMEN 
PATROL CITY STREETS 


Ir A San Francisco motorist 
on the road at night sees a 
white-clad motorcyclist draw 
alongside and hold up his hand, 
it does not mean that he is to 
be handed a summons. The 
motorcyclist is a _ headlight 
repair man. Four of them, 
distinguished from policemen 
by their unusual costumes, are 
now patrolling the city’s streets 
looking for cars with one or 
more lights out. When one of 
these riders spies a prospective 
customer, he stops him and 
offers to replace the defective 
headlight at a nominal fee. 
Usually the driver accepts as 
this is cheaper than continuing 
and getting a summons. 


CHINESE THEATERS 
PASS HOT TOWELS 


WHEN American movies 
invade foreign lands, they are 
likely to meet with a strange 
reception, according to the cus- 
toms of the country. In the theaters of 
interior China, an attendant stands at the 
side of the auditorium. When he sees an 
upraised hand in the audience, he wrings 
out a hot towel and deftly shoots it, 
sometimes as far as fifty feet, to the 
patron. The recipient wipes off his face 
and goes on watching the show. Before 
every kissing sequence in a film, an 
announcer explains and demonstrates 
what a kiss is, and what it means to white 
people. The Chinese do not kiss. 

A theater on Thursday Island, north 
of Australia, needs no ushers, for patrons 
take their seats according to a rigid caste 
system—coolies at the front, fishermen 
in the center, and tradesmen and busi- 
ness men at the rear. Malay audiences 
indulge in impromptu dances after the 
show, suiting the action to the play they 
have just seen and taking particular 
pleasure in pantomiming the action of 
fist fights shown on the screen. 


~ 
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PICK-UP INCREASES PHONOGRAPH TONES 





WitH a _ novel 
type of phonograph 
pick-up, designed to 
be held in the hand, 
a music lover can 
hear bass drums and 
other low - pitched 
orchestral sounds on 
his phonograph rec- 
ords that the aver- 
age commercial 
instrument cannot 
reproduce. The de- 
vice is intended 
especially for phy- 
sicians, however, 
and is used to listen 
to recorded heart- 
beats, through an 
earpiece adapted 
from an_ ordinary 
stethoscope. It re- 
places complicated 
and expensive apparatus formerly used for 
the same purpose. One phonograph con- 
cern has made, for physicians, a dozen or 


























NEW RUBBER SUIT IS 
LIFE PRESERVER 


No FEAR of shipwreck 
worries the wearer of a new 
“water walking suit,” ac- 
cording to its San Francisco 
inventor. This unique form 
of life preserver, a complete 
suit of rubber, covers the 
entire body to the neck. It 
is so buoyant that the user 
floats with his head well 
out of water. Should waves 
dash over the edge, the top 
of the suit may be closed 
almost air-tight. Weights 
in the feet, like those of a 
diving suit, keep the wearer 
upright so that he floats in 
a walking position. 




















so phonograph records of the most usual 
type of heart abnormalities which gives the 
doctor the characteristic sounds. 





MAIL CAR ON ELEVATOR 
GOES TO POST OFFICE 


AN ELEVATOR that carries mail cars 
direct from the railroad tracks to the 
post office is a novel feature of a huge 
railway station just opened at Milan, 
Italy. Postal employees, working on an 
upper floor of the building, may thus 
load it with a maximum of convenience. 
After all the mail is aboard, the car 1s 
lowered to the main tracks again and 
attached to a train. The system saves at 
least two handlings of the mail. 


MACHINE FERTILIZES PLANTS 


ELECTRIC current used in a new tomato pollinator 
takes the place of the feet and wings of bees and 
humming birds. 
pollen from a cluster of tomato flowers so that the 
air-borne dust will fertilize other blooms. 
this was left to the insects or done by hand labor, but 
now a gardener carries a pistol-shaped electric 
instrument connected to a six-volt battery. Its 
vibrating needle is held in contact with each clustet 
of flowers, causing the pollen to fly. The device s 
the invention of an Oregon gardener. 


The instrument is used to scatter 


Formerly 






POPULAR SCIENCE MONTHLY 
























































































t usual 
ives the 





TOR 
2E 


il cars 
to the 
a huge 
Milan, 
on an 
y thus 
nience. 
car is 
in and 
ives at 


TS 


linator 
es and 
scatter 
vat the 
rmerly 
or, but 
‘lectric 
Its 
cluster 
vice is 


THLY 


















FIRST PHOTO OF BATHER UNDER WATER 


LATEST conquest of the photoflash bulb. 
a recently-developed aid to flashlight 
photography, is the picturing of an under- 
water swimmer in an indoor pool. This 
feat was accomplished, probably for the 
first time, by General Electric engineers 
at Cleveland, Ohio. A single photoflash 
lamp lowered into the Cleveland Y. W. 
C. A. pool gave a flash of nearly half a 
million candlepower. It showed Miss 
Jean Duncan, swimming instructor, just 
as she reached the bottom of the seven- 
foot pool. The camera that took the pic- 


DARK ROOM OF SAPLINGS 
BUILT IN CONGO JUNGLE 


AN IMPROVISED dark room in the jun- 
gles of the Belgian Congo enabled H. C. 
Raven, of the American Museum of 
Natural History, to develop photographs 
on the spot during a_ gorilla-hunting 
expedition (see page 24). First an out- 
line of the chamber was marked on the 
ground. Then porters thrust saplings into 
the earth, binding their tops together. 
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Surprising Steps in Progress of Photography 








PREVENTS 
| REFLECTIONS 
i FROM SURFACE 
OF WATER 







| Below, how the swimming instructor 
appeared to the camera when she 


U RAT! 
BULB OPERATES was at the bottom of the pool. 


SHUTTER AND 
FLASHLIGHT 
SIMULTANEOUSLY 



















ture was inclosed in a special cast-iron 
shield, with a plate glass window lowered 
into the water a few inches to avoid dis- 
tortion by surface 
flash guns could not have been used. 


CLICKLESS CAMERA 


UNUSUAL in construction is a shut- 
terless movie camera invented by a 
optical engineer. 
Gabriel Moreno. Film passes with an 
uninterrupted motion through this 


young Mexican 


camera. An eight- 
sided lens disk 
spins at high speed 
in the new ma- 
chine, ‘‘wiping”’ 
one exposure after 
another upon the 
moving film. An 
additional refine- 
ment is a photo- 
electric “eye” that 
gages the amount 
of light. 








At left, operator 
and camera used 
to make under- 
water photo, 
Above, diagram 
showing camera, 
hood, and flash 
bulb in position. 





















ripples. Old-style 





Above, camera through which 
film passes smoothly. At left, 
eight-sided, rapidly spinning lens, 








METER GAGES LIGHT STRENGTH 


THE energy of light 
itself operates a meter 
that registers directly 
upon an electric dial the 
intensity of illumination 
in photographic studios, 
schools, public buildings, 
and factories. It uses 
no batteries or outside 
electric connections. The 
heart of the instrument 
is a disk of copper oxide, 
a material which has 
been used by German 
experimenters seeking 
power from sunlight (P. 
S. M., June ’31, p. 41). 
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Strange Animals 
that FLY 










At right, hundreds 
of flying foxes of 
India are hanging 
with heads down. 

















Above, the largest of 


ad —. =_— ~~ N AMAZING tribe of aerial creatures, neither 
seen here has a wing birds nor insects, again challenges evolution- 
spread of five feet. ists to explain it since a “flying snake” that 


sails through the air of Borneo jungles was 
recently described by Dr. Raymond L. Ditmars, cura- 
tor of reptiles at the New York Zoological Park. 
Now practically all the higher branches of the animal 
kingdom are represented by some species that either 
flies or glides. 

Just as a cat runs up a tree from a dog, so the flying 
fish of American tropical waters leaps from the sur- 
face to escape larger fish that would devour it. On 
winglike fins it soars as far as fifty yards. 

The strange “flying frog” of Borneo and Java, only 
oe -— —o flying amphibian known, uses enormous webs on its 
pal ash irom feet as parachutes. It lives in trees, and soars from 
waters. They can One to another. 
glide in the air Several lizards have some power of flight. The 
from 30 to 50 yards. = striking but harmless a “flying dragon” of the 

Malay Peninsula spreads membranes on its ribs like 
a fan to take flying leaps through space. Little does 
it resemble its reptilian predecessors of past ages, the 
mighty flying lizards known as “pterodactyls,” which 
attained a wing spread of more than twenty feet. 

No specimen has ever been captured 
of Borneo’s flying snake, but observers 
have seen it stiffen its body and glide 
from a tree on its concave stomach to 
escape a species of hawk that eats it. 

Mammals number the most flying 
forms. North America’s flying squit- 
rel, a nocturnal animal, soars on a ' 
membrane stretched between front and 
hind legs. So do the “flying phalangers,” 
a large group including the “flying mice” 
of Queensland and the so-called “flying 
squirrel” of Australia. A champion glider 
is the misnamed “flying lemur” of Indo- 
Pacific regions, an amazing creature about 
the size of a cat. It has been seen to soar 
seventy yards with a drop of only thirty- 
five or forty feet. To visualize this feat, 
imagine leaping from a third- or fourth- 
story window and gliding the length of 4 
city block. : 

Bats are the only mammals capable o! 
sustained flight. Largest of them all, the 
“flying foxes” of the Orient, of five-foot 
wing spread, hang head downward by day. 
The true flying lemur of Madagascar takes 
thirty-foot leaps through the air. 
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Above, a flying phalan- 
ger of Australia poised 
ready for a glide. At 
right is a flying dragon 
of the Malay Peninsula. 











































On the _ flying 
Maki of Sumatra, 
hairy skin  be- 
tween front and 
hind legs is used 
as a_ parachute. 














At right, the strangest of am- 
phibians, the flying frog of 
Java whose enormous webbed 
feet serve it as a parachute. 
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. tures taken at museums in four- 




















Largest X-ray 
photo in history 
was taken of 
this mummy in 
the Field Muse- 
um, Chicago, III. 


BIGGEST X-RAY PICTURE 
IS MADE OF MUMMY 


Wuat is said to be the largest 
X-ray photograph in the world 
has just been made by experts 
of the Field Museum of Natural 
History, in Chicago. It was 
taken upon a film seven feet long 
and two feet wide, and shows an 
entire adult Egyptian mummy in 
Its casket. Only one exposure 
was necessary. Hitherto mum- 
mies have had their X-ray pic- 


teen-by-seventeen inch sections, 
and the resulting films are pieced 
together in a mosaic. Special 
apparatus developed at the Field 
Museum made the new feat pos- 
sible. A long series of experi- 
ments were necessary before it 
Was possible to make this photo. 
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Electricity Runs New Player Pipe Organ for Home 


FIRST PLANT PATENT 


GOES TO NEW ROSE 


“PLANT Patent No. 1” has just 
been granted to Henry F. Bosenberg, 
of New Brunswick, N. J., for an ever- 
blooming rose named “New Dawn.” 
It is the first to be issued under a 
law passed by Congress last year, 
putting the discoverer or breeder of 
a new plant on the same footing with 
the inventor of a new machine. A 
plant inventor is entitled, according 
to the law, to “the exclusive right to 
reproduce, use, or sell his invention 
or discovery throughout the United 
States and its Territories for a period 
of seventeen years.” Instead of 
blooming once each year, the new 
rose blooms repeatedly in the fash- 
ion of “everblooming” tea _ roses. 
Otherwise it resembles a variety well 
known as the Dr. Van Fleet climbing 
rose. It is the everblooming feature 
upon which the new patent has been 
granted. While it is intended to 
encourage American horticulturists, 
the new law is likely to raise diffi- 
cult questions for the Patent Office 
as to what is patentable. A new 


odor, a slight variation in color, or double 
blossoms may cause a breeder to apply 
for a patent. Seed plants and those prop- 






DESIGNED on the principle of the play- 
er piano, a compact new pipe organ for 
home and school plays music automati- 
cally from a flexible roll. Because of its 
unique feature, the “reproducing organ” 
will bring into the home an entire sym- 
phony, which, if played by hand, would 
require the services of a whole group of 
artists. All of their movements may be 
recorded upon a single roll. The organ 
is expected to be of especial value in 
schools. Pupils of music appreciation 
classes are enabled to hear the composi- 
tions of masters played by famous musi- 
cians and recorded for the purpose. Elec- 
tric mechanism works the instrument. 


Taking advantage of a law passed by Congress 
a New Jersey man has patented this ‘new rose. 


agated by tubers are not covered by the 
new law, which designates as patentable 
plants that are -not raised from seeds. 


HUMAN ENERGY IS STUDIED 


WITH CHEMICAL TESTS 


How training makes an athlete fit 
is being studied at a Berlin physical 
culture school with such strange 
apparatus as this test outfit mounted 
on a bicycle. While the runner trots 
along a track wearing the special 
breathing mask shown in the picture, 
an observer on a bicycle keeps pace 
with him. Air exhaled by the run- 
ner is collected in the cabinet on the 
handlebars and at the end of the run 
is chemically analyzed. This and 
other tests have shown that trained 
athletes have developed an increased 
lung capacity, a lower pulse rate, an 
enlarged or “athlete” heart, and 
blood that is richer in red corpuscles 
than -is possessed by the untrained 
and unathletic person. 
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Unseen RAYS 


Bits of a car’s broken headlights put 
under ultra-violet rays cleared an in- 
nocent driver of a charge of killing. 


N NEW YORK CITY, not long ago, perfume 
bootleggers hatched what they thought was a perfect 
plot, one that was absolutely undetectable. 

Under direction of the gang, a small glass factory 
turned out imitations of the bottle used by a noted per- 
fumer in selling one of his rare blends at $100 an ounce. 

Filling these with a cheap substitute, the crooks played 
their trump card. 

Instead of counterfeiting the labels, they bribed the per- 
fumer’s printer and obtained the original plate he had used. 
As a result, not even the most powerful microscope could 
find the slightest difference in the exteriors of real and boot- 
leg bottles. The gang thought detection impossible. And it 
would have been but for a dramatic new weapon recently 
enlisted in the war against crime. 

In his New York City laboratory, Dr. Herman Goodman, skin 
specialist and a pioneer in this thrilling new method of scientific 
crime detection, examined bottles brought by the frantic manu- 
facturer. 

He carried them to a darkened room, approached a gleaming 
dome of polished metal, and snapped on a switch. Strange purplish 
light streamed from the dome. Into this circle of ultra-violet rays, 
he pushed two bottles, one genuine and one counterfeit. The effect 
upon the labels was bewildering, fantastic. The slips of paper 
glowed with a weird light, like the dial of a radium watch. One 
label shimmered with a bluish tinge, the other with a yellow hue. 


N PRINTING the labels, the gang had used an ink that appeared 

to the naked eye to be identical with the original. But, under the 
bombardment of ultra-violet rays, its different chemical composition 
caused it to glow with a yellow hue, instantly setting the labels 
apart. By quick examination with an ultra-violet lamp, the per- 
fumer weeded out fake bottles in stores that had been duped, without 
the costly process of opening each container. Getting the jump on 
the crooks, he ran the gang to earth before it could sell many of the 
fake bottles. 

This is only one of a score of amazing achievements recently 
chalked up for this latest crime detector to come 
from the laboratories of science. The use of rays is Invisible rays aid detectives in 
the newest thing in criminal hunting. X-rays, pierc- oe oe aes D> 6 ae 
ing through solids to find hidden clues; strange, “one- colors when seen under the pow. 
plane” polarized light, making possible a startling new erful light as is pictured above. 
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‘Lrap Master Crooks 


How “‘Black Light’’ Brings 
New and Strange Magic to Aid 
Scientifically Trained Police 
in Solving Mysterious Crimes 


At top, expert is using petrographic microscope to identify 
minerals. Above, portable black light outfit used to find clues. 


method of tracing dust and minerals; mysterious ultra-violet 
“black light,” ferreting out evidence through the sheen and glow 
of common minerals—these are now major allies of the law. 

On a recent 2,000-mile trip, I visited laboratories where white- 
tobed super-sleuths employ these little understood vibrations of 
the ether to solve baffling crimes. In their darkened chambers, I 
+r the first offensive in a thrilling new attack upon crim- 
inals, 

All of these rays are formed by electromagnetic vibrations and 
differ only in wave length. Polarized visible light, the only one 
of the three seen by human eyes, has the longest wave length; 
X-rays has the shortest, with ultra-violet falling between. 

In the whole world, one authority told me, there are today less 
than half a hundred detectives trained to capture crooks with 
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Dr. Pacini, ray expert of the Crime Prevention Labora- 
tory, Chicago, making a polariscopic analysis of alka- 
loids by which clues are traced and criminals found, 


these new weapons. Yet, tomorrow, ray-using Sherlocks 

will be a part of the detective systems throughout the 

world. Already, a list of their achievements reads like 
a page from some scientific Arabian Nights. 

Take the solution of the “Bandana Murder Case,” in the 
Middle West, not long ago. Motorists, stopping to change a 
tire on a side road, discovered a body lying in the ditch, a 
bullet through the head. There were signs of a struggle, and a 
single clue, a red bandana handkerchief caught on bushes through 
which the slayer had escaped. 

The victim proved to be a miserly rich man who was fore- 
closing on farms in the neighborhood. He had many enemies. 
Threats had been made against him. All those who might have 
had cause for committing the murder were held on suspicion. 


[N THE meantime, the handkerchief, into which grayish lines 
of dust had been caked by perspiration, moved to the center 
of the stage. The intelligent chief of police, realizing that the 
reputations of many men were at stake, took extra precautions 
and rushed the bandana to another city for examination by an 
expert. 

He followed this scientific sleuth to his laboratory, watched 
him slip the cloth under an ultra-violet lamp and switch on the 
rays. Then the amazed officer saw the dust burst into lines 
of indigo fire. Watching the intense, vivid blue for a moment, 
the expert turned to him with a single word: “Feldspar.” 

Samples of dust from the farms of suspected men were next 
placed under the rays. They glowed in various hues, most of 
them showing the presence of feldspar, but none reacting to the 
light with the exact shade of the bandana particles. 

Not far from the scene of the murder, there was a large clay 
pit from which laborers dug material for a pottery factory. 
Samples of this clay were placed under the light and burst into 
the exact sheen of the original dust. A speedy round-up of the 
workers resulted in the capture of the culprit. He had shot his 
victim during a struggle in an attempted holdup. As he fled 
from the scene, the bushes tore the bandana mask from his face 
and this square of cloth, by the witchery of “black light,” 
became the dramatic witness that convicted him and freed a 
number of innocent men. 

Of the three “detective rays,” those of ultra-violet are by far 
the most versatile. Studied seriously only since the war, these 
vibrations have found a thousand tasks to do. Almost every 


37 






































































substance in the world glows, or fluo- 
resces, with a distinctive color when 
they strike it. At the Scientific Crime 
Detection Laboratory, in Chicago, I 
watched white powders turn brilliant 
orange, vivid purple, blood red when 
touched by the invisible rays. 


N HIS New York office, Dr. Good- 

man, who trapped the fake perfum- 
ers, showed me 20,000 specimens he 
has tested in this way. Every color 
of the rainbow appears, but shades of 
blue predominate. Why do things 
fluoresce? That is still a mystery. But 
the fact that they do is proving of 
incalculable benefit to the scientific 
trailer of desperate men. 

At the scene of a crime, a bit of 
leather, a scrap of paper, a single hair 
may prove the key to a mystery. By 
using “black light,” as the scientific 
detectives call ultra-violet rays, the 
expert can frequently pin such bits of 
evidence to a suspect. For leather, 
tanned by different processes, glows in 
different colors; paper, kept under dif- 
ferent storage conditions, fluoresces with 
varying hues; and hairs that seem the 
exact shade under ordinary light shine in 
different colors when exposed to the ema- 
nations of ultra-violet. 

A few weeks ago, a sensational story 
was printed. “Scarface” Al Capone, it said, 
had hired a double, whose face had been 
cut in exact imitation of the gangster’s, 
to serve his prison term while he remained 
in hiding. This fantastic plot, if it were 
tried, could be exposed in an instant by 
ultra-violet light, I was told. Old scars, 
such as Capone’s, fluoresce a dull blue 
while newer cuts do not. 

Bits of glass that appear to have come 
from the identical windowpane when 
viewed in daylight, often glow with vari- 
ous hues under ultra-violet, thus proving 
their different origin. Early one morning, 
a milkman in the East found a body lying 
at the side of the street. It had been 
hurled there sometime during the night by 
the machine of a hit-and-run driver. 


CATTERED near the spot were bits of 

broken glass from the shattered head- 
light of a car. Not far down the same 
street, detectives found a machine in a 
garage with a broken headlight. The glass 
they had picked up in the street seemed 
identical with the few fragments still stick- 
ing in the frame on the suspected machine. 
In addition, they learned that the owner 
had driven in late the night before. 

His story was that he had been driving 
in the country. On a gravel road, he said, 
a stone was thrown up by a passing car 
and smashed his headlight. Few people 
believed that explanation until the glass 
found near the body and the fragments 
discovered in the frame were placed in 
“black light.” Under these rays, the street 
glass revealed a greenish tinge that the 
other lacked, removing suspicion from an 
innocent man by proving positively the 
scattered bits had come from a different 
headlight. 

By such examination, fake marble can 
be told from real, imitation silk from the 
product of silkworms; and in one case, 
flour found on the clothes of a suspect, 
which he claimed came from a certain 
mill, reacted differently to rays from the 
actual product and proved him a liar. 
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Secret Message 


Using invisible ink a blackmailer wrote this 
message on the bottom of what appeared to 
be an ordinary business letter. Ultra-violet 
light brought to view the hidden writing. 





Are these teeth from white, yellow, or col- 


ored race? Ultra-violet will tell you as 
the white teeth shine green, the Chinaman’s 
teeth shine yellow, and the negro’s glow 
red-orange when crushed to powder and put 
beneath the mysterious invisible light. 


Even in following the old maxim “Find 
the woman,” ultra-violet rays may play a 
part. It has been discovered that hair 
from the head of a natural blond may 
fluoresce with a dozen different hues, but 
that from a bleached blond will always 
shine with the same bluish glow. 


“UPPOSE you found the body of a mur- 
dered man lying in a disordered room 
and under the fingernails of one hand tiny 
fragments of dark skin, clawed from the 
assailant during the struggle? How would 
you use those pieces of skin, no larger 
than a fly’s wing, to track down the 
murderer? 

That was the problem facing detectives 
in an Eastern city, a few months ago. 
They succeeded in capturing the slayer, 
with hardly another clue, by the use of 
ultra-violet rays. Was the skin from a 
negro or a deeply tanned white man? That 
was the first problem. Experts have dis- 
covered a strange fact: the skin of a 
white man fluoresces under ultra-violet 
light only when it is not tanned, while the 








skin of a negro glows only when it j; 
sunburned. 

Under “black light,” the minute par. 
ticles burst into a telltale sheen proving 
the slayer was a negro who was syp. 
burned. As it was winter at the time 
he must have been a recent arrival from 
the south. On the basis of this clye 
the police rounded up all new arriva\ 
and one with a scratched face later 
confessed to the murder. 


SUCH bewildering achievements are 
not the result of chance. Day by 
day, scientific detectives in scattered 
ray laboratories are cataloguing infor. 
mation that the future sleuth will haye 
at his finger tips. Ali the flours and 
common industrial dusts of France, for 
instance, have been studied under ultra. 
violet light by Edmond Locard, the 
famous scientific sleuth of Lyon. 

At the Scientific Crime Detection 
Laboratory of Chicago, feathers of 
birds and minerals of that region are 
undergoing similar scrutiny. Dr. August 
J. Pacini, whose Chicago laboratory 

has reported remarkable achievements in 
crime solution, is compiling data on poi- 
sons studied with rays. In intestines, he 
has been able to detect small amounts of 
morphine and mercury compounds by us- 
ing ultra-violet light and a quartz-lens 
microscope. 

He also reports that the three common 
narcotics can be told apart instantly by 
their fluorescence, morphine glowing with 
a blue sheen, cocaine with a white light, 
and heroin with a yellow hue. 

In Dr. Goodman’s New York labora- 
tory, special study has been made of 
rouges and cosmetics. Of more than 200 
investigated, the fluorescence of many 
made detection unmistakable. He has 
also made another discovery that may 
play an important part in running down 
clues in some future murder mystery. 
When manicured nails are seen under 
ultra-violet light, he reports, the expert 
can estimate the time that has elapsed 
since the polish was applied. 


ROBABLY the strangest story I heard 

in the ray laboratories of these mod- 
ern Merlins concerned the remarkable 
capture of the “Kissing Bandit” near Chi- 
cago. This Don Juan among highwaymen 
preyed on women returning home after 
dark. He would relieve them of their 
money at the point of a pistol, then clap 
a gloved hand, which left no fingerprints, 
over their mouths to prevent a scream, and 
give them a kiss on the cheek as a final 
flourish to the holdup. 

For more than a month, this phantom 
robber continued to evade the police. 
Then, one night, the special squad detailed 
to run him down arrested a well-dressed 
youth five blocks from the scene of the 
latest stickup. He protested his innocenct, 
had a good alibi, and was on the point 0 
being released when one of the detectives 
suggested a novel test. 

The suspect’s gloves were taken to 4 
laboratory and placed under an ultra 
violet lamp. The watchers saw a queet 
elongated spot across the palm begin 10 
glow with peculiar brilliance. The gir 
who had been the victim of the robbery 
was next placed under the “black light 
and the rouge on her lips fluoresced with 
the precise (Continued on page 137) 
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the United States were to contribute 
$7.32 to the national treasury, the 
$900,000,000 total would just about equal 
the yearly food bill of this country’s 
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_— Z major insect pests. This staggering fig- 
ander ultra. ure, just announced by J. A. Hyslop of 
socard, the the U. S. Department of Agriculture, is 
Lyon. based on estimates of harm done by 
Detection thirty-four insects. “They are our arch 
‘eathers of enemies among some 600 known destruc- 


regi tive pests. On this page our artist gives 
gion are “eg 

Dr. August a graphic picture of the damage done each 
. year by the worst of our insect enemies. 


bn The cotton boll Weevil’s appetite for 
ta on poi- cotton costs us $164,500,000 annually. 
estines. he Not all of the major pests attack agricul- 
‘mounts of tural products. Termites—white ants—do 
nds by us- $29,300,000 yearly damage to woodwork. 


Pests that eat tree trunks and leaves do 
a combined havoc of $138,300,000 yearly. 
Common clothes moths have a yearly bill 


quartz-lens 


stantly by [of $10,800,000 to their discredit. The 
wing with heel fly, an insect that keeps cattle from 


shite light gaining weight, and ruins their hides, does 
‘ $35,000,000 worth of harm each year. 
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Standing in a narrow pen, the wild horse is haltered 
and saddled and the rider eases himself onto the out- 
law’s back. Then, at right, the beast comes out leap- 
ing and bucking in an effort to unhorse the cowboy. 


























Above, with the rider 
gone, the horse con- 
tinues to buck trying 
to get rid of the 
saddle. At right, rop- 
ing on foot. A likely 
animal is_ selected 
and the lariat falling 
around its neck cuts 
it out of the bunch. 
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There is plenty of rodeo material in this herd of wild 
ones that are being driven from one of Rowell’s pas- 
tures to another. Thus they are kept in fine condition, 


N THE foothills back of Oakland, Calif,, 
wild horses are trained into man-throw- 
ing outlaws. From all over the western 
ranges, they come by train and motor 
truck to the noted Rowell ranch, there 

to be developed into ‘“‘bad actors” for the 
movie lots and the rodeo shows. 

The animals that refuse to fight and are 
easily broken to the saddle are sold to “dude” 
ranches and to riding academies. The vicious 
outlaw with the fighting heart is the prized 
product of this unusual training school. “The 
wilder they are, the better we like ’em,” is the 
slogan of the ranch. 

Besides being sold to Hollywood producers 
for use in western “thrillers,” the wild horses 
are one of the main attractions at the annual 
rodeos at Cheyenne, Wyo., Prescott, Ariz., 
Livermore, Calif., and Calgary, Canada. Rid- 
ing a Rowell horse at one of these contests is 
a badge of distinction for the swaggering 
buckaroos who gather to try their skill. 

Three or four times a year, Harry Rowell, 
owner of the ranch, makes a circuit of the 
Rocky Mountain region buying the untamed 
animals from ranchers and Indians. Often he 
has as many as 3,000 on his range. They are 
a fiery, colorful lot of sorrels, grays, calicos, 
blacks, pintos, whites, bays, and buckskins. 
Sometimes one of these wild ones will show 
unmistakable traces of the Arabian_ strain 
that came to this country with the Spanish 
conquistadors four hundred years ago. 

In handling these animals, special care 1s 
taken to cultivate their fighting and bucking 
ability. Spurs are never used in “hoss 
bustin’ ” at the Rowell ranch. In place of 4 
bridle, to which might be fitted any one of 
a number of severe, spirit-breaking bits, 4 
harmless halter is slipped on as an aid m 
catching the animals after they are “bucked 
out” and the lesson is ended. 

In accepted rodeo fashion, the wild horses 
get their first taste of leather at the training 
ranch. The “wild one” is driven into 4 
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When one of the horses tries to escape from the un- 
loading corral at the station the lariat is brought into 
use. The wild one seldom escapes the whirling loop. 


inclosure barely large enough to accommo- 
date it, standing up. A heavily barred 
gate, mounted on stout hinges, forms one 
side of the pen. One of a dozen crack 
riders under Rowell’s employ climbs to 
the top of the pen, puts a halter on the 
animal’s neck, then drops on the saddle 
and cinches it. When all is secure, he 
lowers himself into the seat and gives the 
word to open the gate in front of the 
frantic wild animal. 
_As it swings wide, out they come, 
a-fannin’ and a-battin’,” the rider sitting 
his horse as though part of it. Eyes roll- 
ing, head between forelegs, the broncho 
leaps straight into the air, lands stiff- 
legged, tries furiously to ditch the rider. 
— in these teeth-jarring tactics, it 
in to weaving and “sun-fishing.” If the 
i ohne pitched to the ground then, noth- 
ri ut a quick scramble will save him 
tom the flying hoofs. 
Ba hegre are part of the everyday 
: € for the veteran riders on the wild 
tse range. Consequently, in the annual 
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H ORSES are made wilder 









eterna 


No spurs or bridle is used and the horse 
is encouraged to resort to any trick to win. 


contests, the Rowell “bronc-busters” fre- 
quently rank high. At the recent Liver- 
more, Calif., three-day rodeo, “Dutch” 
Bartram, “top cowboy” at the ranch, 
battled to the finals through a field of 300 
of the toughest riders in the West. Then, 
by a spectacular ride on the feared out- 
law horse, Nevada Kid, he nosed out Clay 
Carr, cowboy champion of the world, and 
carried off first prize as another tribute to 
the work at Rowell ranch. 





Brought in by trains the wild ones are loaded into 
station trucks and whirled away to their future homes. 
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This is headquarters at the Rowell 
ranch and a band of horses are being 
driven to water by the broncho busters. 








One at a time, the horses, which may be des- 
tined to make history at some future rodeo 
show, are loaded into the open rear end of 
the truck, where they are so securely fas- 
tened that it is impossible for them either 
to escape or injure themselves or others. 
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Firemen pump water from creek into Annapolis’ main reservoir during 


drought. 


At left, drilling well in effort to relieve drought sufferers, 


ee NCIRACLES Worked 


by Engineers in 





Drinking water for great cities is submitted 
to daily tests in the laboratory to be sure no 
filth or disease germs have wandered into it. 
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This map shows the 
route of proposed 
265-mile aqueduct 
to carry water to 
Los Angeles. It 
also shows source 
of the city’s pres- 
ent water supply. 
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Above, Lexington, Ky., 
is getting water from 
Kentucky River, raising 
it over 385-foot bluff by 
means of two pumps one 
of which, at river’s edge, 
is on track to rise or fall 
with the stage of water. 


Endless Hight 


By JESSE F. 
GELDERS 


EARING the fields of forty states, 
one of the worst droughts in the 
history of the Weather Bureau 
gripped the United States during the 

summer and fall of last year. Growing 
corn blistered to husks. Rivers ran dry. 
The contents of reservoirs, supplying great 
cities, sank lower day by day. Officials 
rationed water like war-time food and 
millions of people, who had taken this 
common fluid for granted, realized sud- 
denly it was immensely precious. 

In some places, miracles of engineer- 
ing skill brought new supplies in the nick 
of time. Less fortunate were a number 
of smaller towns. With no water left 
anywhere within reach of their pipelines, 
they virtually had to have little lakes 
shipped to them by railway, the water 
coming in long trains of tank cars. 

As the water famine spread over five- 
sixths of the country, attention was fo- 
cused anew upon the continual battle to 
provide reserves for such an emergency, 
a battle that is reaching a new high point 
with the plans now being carried into 
execution. 

Like air and sunshine, water is a prime 
necessity for plant and human life. To 
the city dweller it means protection against 
thirst, against filth, against disease, agains! 
fire. Few people, as they turn a faucet, 
appreciate the drama that lies behind the 
water they use, the labors of fighting met 
who blast their way through granite moul- 
tains, chain cataracts and send a Niagara 
of water pouring through steel pipes that 
spread like a network of veins below traf- 
fic-laden streets. Yet it is such labor 
that make possible the water supply 
the modern city. 
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The drought, with all its emergencies 
and its demands upon human resourceful- 
ness, was really just one phase of a prob- 
lem that engineers constantly face. About 
9000 cities and towns in the United 
States have regular supply systems, and 
every one of them represents an episode 
in a great struggle. 

It is Man’s battle to keep water within 
his reach. It never ceases. 


OWHERE in the world can people 

live in numbers greater than can be 
supplied with adequate water. No matter 
how rich the community may be, or how 
easily a living may be had, if its water 
supply is limited, so is its population. 

Through more than three-fourths of 
the earth’s surface is covered with water, 
most of it is unsuited for man’s use. He 
depends upon the sun as a distillery to 
purify it and lift it from the sea. He 
depends upon the winds as a delivery sys- 
tem to carry it inland, where it falls as 
rain, 

Man’s struggle is to get it after it falls 
and before it flows back to the sea. In its 
mildest form this struggle involves pump- 
ing from lakes or dependable streams; or 
drilling wells down to intercept the water 
aS it flows in broad sheets or buried rivers 
‘0 underground lakes or the sea. 

The winds are a capricious delivery 
‘ystem. At best they give no heed to the 
desire of human beings to congregate in 
tegions of limited water supplies. It is 
the engineer’s problem to get water from 
the place the wind puts it down and grav- 
ly leads it, to the place where people 
Want to live, 

Often the solution of this problem 
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requires almost unbelievably gigantic effort. 

Los Angeles and its neighboring cities 
today are preparing to build a river. 

They have always had the Los Angeles 
River, but the one they are to build will 
be about twenty times as large! It will 
bring a water supply for 7,500,000 people. 

It will stretch 260 miles, all the way 
across the state of California. Starting 
at the Colorado River, below the new 
Boulder dam, it will follow a man-made, 
magic course through tunnels under moun- 
tains and in concrete channels across 
plains. Near its start it will climb hills 
a quarter of a mile high, under pressure 
from electrically driven pumps; and then 
as it drops again, on its way toward Los 
Angeles, it will repay its power debt by 
turning the dynamos in hydro-electric 
plants along the route. 


hee: aqueduct that will form its river- 
bed will be the largest and longest ever 
built by any city, and will cost about 
$200,000,000. 

But the tremendous work of survey and 
building will take at least eight years; 
and that is six years longer than Los 
Angeles can wait for more water. At its 
present rate of growth, engineers estimate 
that the city will be using the full capacity 
of its present supply, and facing a short- 
age by 1933! 

Emergency work is being rushed to 
bridge the gap. 

For 133 years the city drew its water 
from the Los Angeles River. Before the 
day of the modern pumping plant, a wheel, 
turned by the stream’s current, lifted 
water into a ditch that led into town. 
The inhabitants took their supplies in jugs. 







At left, Croton Dam over which 
a billion gallons of water flow 
every day. Below, one ton chlo- 
rine gas container to sterilize 
New York’s water. About 1,800 
pounds of this gas are used daily. 
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Early in the present century, the 
weather delivery system went askew and 
there was a drought of several years. Los 
Angeles, then a city of 160,000, and grow- 
ing, became alarmed. 


HE chief engineer of the municipal 

water bureau, William Mulholland, 
went off in a mule-drawn buggy, prospect- 
ing. Gold was never sought so eagerly 
as he sought water. 

Mulholland drove through the Mojave 
desert, and into the mountains. High up 
in them he found the Owens River Val- 
ley, with the river emptying into a salty- 
shored lake. 

It was 250 miles from Los Angeles. 

Five thousand men were put to work, 
building dams and reservoirs to hold the 
water, and an aqueduct to carry it to the 
city. Heavy machinery was needed, and 
supplies had to be taken to the men. So 
they built 120 miles of railroad, and 500 
miles of highways and trails! 

The aqueduct that was to carry water 
could not be constructed without water, 
so they built a pipeline to bring it as they 
went along. 

When they came to hills or mountains 
that they could not pass around, they 
dug through them. There were 142 sepa- 
rate tunnels. Valleys presented a differ- 
ent problem. The weight of the water 
going down one side could be made to 
force it up the other. But water pres- 
sure increases with depth. At the bottom 
of a 100-foot valley every square inch of 
pipe surface (Continued on page 141) 
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Parachute Jumper Photographs 


ane — 7 ¢ Film Camera with Rapid Fire 
, iin Release Used by German Flyer 
to Make These Unusual Pictures 


While He Was Hurtling Toward 
the Ground—This Is the First 
Time Such Photos Have Been 
Made and the Results Justify the 
Daring Necessary to Make Them 


Win 


LEAPING INTO SPACE—At the moment he 
jumped clear of the plane Willi Ruge, a Ger- 
man flyer, snapped the camera that made this 
remarkable picture of himself during the first 
swift plunge before his parachute had opened. 


FALLING HEAD FIRST—‘“To describe the 
feeling I had when I was plunging head first 
toward the ground is almost impossible,” says 
Ruge, who even in this thrilling moment did 
not forget to snap his camera and take a photo. 








« CAUGHT BY THE SHOULDERS—This 
picture was made by Ruge at the moment his 
parachute opened and his swift descent was 
suddenly checked. “It felt as though some- 
one grabbed me by the coat collar,”’ he said. 


WHEN DEATH WAS NEAR— 
Despite the fact that he saw high 
tension electric wires below and 
felt that the next second would be 
his last, Ruge did not forget to 
work his camera and so got this 
striking picture of his feet as he 
settled toward the dangerous wires. 
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LEAVING THE PLANE— 
At right, picture of Ruge 
taken from another plane at 
the very start of his leap 
toward earth. This is the 
critical moment when the 
fiyer’s life depends upon 
falling clear of the roaring 
machine above him. At 
this point in the jump Ruge 
was unable to get his own 
photo. Below, he is clear of 
the plane and turning over 
and over as he drops down. 
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CLIMBING OUT—With the plane 
in swift flight high above the ground, 
Ruge managed to climb out of the 
observer’s seat and take his position, 
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THE ’CHUTE IS OPEN—After the first 
violent jerk, the parachute floated wide 
open above Ruge and he settled gently 
down. At left, Ruge wearing parachute: 
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HIS WORRIED WIFE LOOKED ON—While Ruge was making 
his leap and taking his own picture high in the air his wife and 
infant son were anxious spectators. At least the wife was; the baby 
does not seem to be concerned, Note tense expression on all faces. 
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N ELABORATE system of indus- 
trial spies, working with almost 
wartime efficiency, was discovered 
recently in Germany. In the great 

steel, dye, and chemical plants of that 
country, this organized band of informers 
is attempting to ferret out the closely- 
guarded , trade secrets which give an 
advantage over competitors. Because of 
the economic crisis in Germany, these 
secret manufacturing processes are being 
more jealously guarded than ever and the 
factory owners are using the latest scien- 
tific aids to stamp out the crooks. 

How the spy of industry operates is 
shown in the remarkable set of photo- 
graphs on these pages. Gaining entrance 
to a factory on some pretext, he makes 
the most of the few moments at his dis- 
posal, using all the tools of modern 
science. If possible, a diminutive camera 
under his hat or in his buttonhole snaps 
secret industrial processes. Hasty sketches 
are made of an intricate machine’s vital 
parts. He camouflages stolen plans with 
innocent-looking sketches of landscapes. 

To combat him, manufacturers, when 
they convey valuable trade secrets by let- 
ter, use a code known only among them- 
selves. Detectives keep unknown -visitors 
under surveillance with tapped telephone 
wires, periscopes and microphones. 
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Industrial Spies 


Below, a code message written on a 
long narrow strip of paper wound 


around a stick. 
































It can be deciphered 


when wound around stick same length 
and diameter as was originally used. 


Steaming an envelope open to read a letter is 
no longer necessary. Machine shown at left 
produces rays that photograph the words of the 
letter in the unopened envelope as illustrated 
in the picture below. In this way enough can 
be read to justify further -investigation. 






As the visitors, seen above, were leaving the 
factory, they were subjected to a barrage of 
X-rays suggested by the wavy white lines in 
the picture. The purpose of this is to destroy 
any photographic plates the intruders may have 
exposed during their visit through the plant. 
The X-rays, penetrating clothing and camera 
case, effectually blacken the hidden plates, 





A favorite tool of the spies is shown at 


left. 


letter. 


The communication is written in in- 
visible ink between lines of an ordinary 
Above, how a code message is sent 
by wrapping thread around a comb, each 
tooth representing a letter of the alphabet. 


Note that the third button from 
the top on this vest is different from 
the others. It is the lens of a tiny 
camera with which pictures can be 
taken and guarded secrets learned. 
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For the first time, a plane has been 
catapulted into the air from the deck of 
a submarine. This remarkable demonstra- 
tion occurred off Gosport, England, the 
other day, when the British submarine 
M-2 successfully launched a folding-wing 
plane while proceeding at full speed. The 
military importance of this feat can hardly 
be over-estimated. Hitherto the use of 
catapults for launching planes at sea has 
been restricted to such larger ships as bat- 
tleships and cruisers. While at times air- 
planes have been successfully car- 
ried on submarines, and types for 
this purpose have been developed 
by the United States Navy and 
by foreign powers, it has hitherto 





to stop in order to lower its scout- 


at a moment’s notice, and even 


KNIFE NOW PART OF 
PARACHUTE OUTFIT 


PARACHUTES used for training Army 
flyers at Chanute Field, Rantoul, IIl., are 
now equipped 
with ‘“‘safety 
knives.” If a fly- 
er’s parachute 
fouls the plane as 
he leaps, he can 
thus cut himself 
loose and use his 
emergency ’chute. 
In a recent acci- 
dent at a Mich- 
igan field a 
jumper was saved 
by a knife passed 
to him from 
his rescuer in 
another plane. 
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Plane emerges from hangar in submarine and crew, working in water, place it on catapult. 


SUB LAUNCHES PLANE WITH CATAPULT bi 





ing plane into the water. The - = co a“3 

A. ’ < 
addition of a catapult enables the = —R a 
sub to send its plane into action i Tt — 





















CaP 





when rough seas would endanger a sea- 
plane’s take-off from the surface of the 
water. When a plane is to be launched 
from the M-2, sailors open the water- 
tight doors of the special compartment 
on the submarine’s deck that serves as a ! 
hangar and wheel out the machine. Its Daas 
wings are unfolded and it is made fastto [— 
the catapult launching platform—a proc- L 
ess during which some of the crew work 
waist-deep in water. As it leaves the cata- 
pult, it is going fifty miles an hour. 
















































Upper right, a crane pulls plane on board when it returns. Above, plane shot into air from sub. 







TINY TRIPLANE FITS IN ORDINARY GARAGE 


Not only one of the 
smallest planes ever 
constructed, but one 
of the strangest as 
well, is a diminutive 
triplane recently com- 
pleted at Rome, Italy. 
It has three sets of 
wings—the first be- 
neath the _ fuselage. 
the second on the 
fuselage itself, and 
the third above it. It 
is small enough to be 
stored in an ordinary 
garage. It is said to 
fly at from seventy- 
five to a hundred 
miles an hour. This smallest of triplanes can fly at one hundred miles an hout. 
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Mute evidence of what may 
have been a war of extermination 
by prehistoric men against giant 
animals has been revealed by 
D the Carnegie Institution of 
' Washington, D.C. Bones found 
| by explorers in Gypsum Cave, 
Nev., a deep, dry cavern 300 
feet long with a crystal- 
encrusted roof, showed that this 
cave must once have been the 





be 














Did Prehistoric Man 


Kill Sloths 


in Old Nevada Cave? 






Above, skeletal remains of giant 
sloth found in Nevada cave. At up- 
per left, drawing of fancied fight 
between sloth and early Americans. 


cavern and waged a war of exter- 
mination.” Moreover, the dis- 
covery that man and _sloths 
apparently lived in North Amer- 
ica at the same time, in the 
opinion of Dr. John C. Merriam, 
president of Carnegie Institu- 


home of a great herd of giant i *,. mae tion, ranks among the most inter- 
ground-sloths. They were pon- r &,.* Botan esting discoveries in archeology 
_ derous, slow moving animals,  [dlmmdimdiest slates in America. It shows - either 
twice as tall as a man when Explorers of the Carnegie Institution, Southwest Museum, and that man appeared in America 
standing erect, with long tails California Institute of Technology at Gypsum Cave, Nevada. much earlier than was formerly 


and covered with masses of 

f coarse hair. Vegetarian in their diet, they 
| probably would not attack a man unless 
cornered, when they might deliver a 
vicious blow with their huge claws. A 
surprise to the explorers of the cave was 
the discovery of human bones, fragments 
of painted dart-shafts, flint-pointed darts, 
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Fh MAGIC dining table that brings in 
ood, passes it to guests, and after the 
meal removes the dirty dishes, has been 
Invented by Victor Marmonier, an engi- 
heer of Lyon, France. When the meal 

gins, Marmonier presses a button. A 
Partition in the kitchen wall rises, the 
center part of the table, which runs along 
4 track, appears laden with food, and the 
Partition closes behind it. Before each 
guest, the moving centerpiece stops and a 
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and remnants of an “atlatl,” or throwing 
stick, mingled with the remains of the 
sloths. As a result of this evidence, 
according to the Carnegie Institution, “it 
has been suggested that a group of Early 
Americans may have come upon a herd 
of ground sloths in this. vast underground 
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supposed—for the sloths were 
thought to have become extinct before 
the end of the ice-age 15,000 to 30,000 
years ago—or that these ponderous ani- 
mals survived long past the historical 
date usually assigned to them. Hitherto 
there has been no definite evidence man 
was in America until a recent period. 


ELECTRIC TABLE BRINGS IN FOOD, TAKES OUT DISHES 


rotating arm passes food to two persons 
at a time, on opposite sides of the table. 
At the end of the meal, the used dishes 
are placed on the movable centerpiece and 
run out through the partition into the 
kitchen. For years, Marmonier has made 
a hobby of producing labor-saving devices 
for his home until now he has an electri- 
cally operated machine for virtually every 
operation necessary in housekeeping. 


TRAIN TIME TO THE DOT 


So THAT Ger- 
man travelers 
may . know just 
how many sec- 
onds they have 
before the train 
leaves, railway 
officials have in- 
stalled a clock in 
a Berlin station 
that gives time 
to the hour, min- 
ute, and second. 














































BRASS PLATE COUNTS 
AND PLANTS SEEDS 


SEEDS may now be counted mechani- 
cally, instead of by hand, for tests of 
purity and ability to germinate. An 
ingenious device developed by the U. S. 
Bureau of Plant Industry, at Washing- 
ton, D. C., gages their number with the 
high accuracy required, and then deposits 
them in neatly-spaced rows upon blotting 
paper, moss, or flannel for the growing 
tests. It consists of a brass plate with 
100 holes, forming the top of a box con- 
nected to a vacuum pump. An excess of 
seeds is dumped upon the plate, the vac- 
uum pump started, and the seeds shaken 
about the plate until one sticks by suc- 
tion to each hole. The rest are then 
tossed back. With the counted seeds 
still sticking to the plate, it is inverted 
over the blotter and the vacuum pump 
turned off. The hundred seeds drop in 
regular rows upon the seed bed, ready 
for test. Seeds varying in size from 
alfalfa to peas and beans may be counted 
with a device of this type, according to 
the Government experts. 


STRANGEST FARM LIES 
IN VOLCANIC CRATER 


NESTLED in the crater of the extinct 
volcano that forms the island of Grand 
Canary, of the Canary Group, lies a 
strange farm. Its fertile acres stretch 
across the floor of the enormous basin 
formed when the volcano became inac- 
tive. Towering ramparts of frowning 
rock protect it from the outer world, 
making a remarkable contrast to the time 
when they were a funnel that spouted 
flaming lava, cinders, and smoke into the 
sea and sky for miles around. Just 
twenty-eight degrees north of the equa- 
tor and about 180 miles off the northwest 
African coast lies this unusual island. It 
springs abruptly from the floor of the 
Atlantic, many thousands of feet beneath 
the surface. Bananas, tomatoes, pota- 
toes, sugar, and grapes are its chief prod- 
ucts. This volcanic island is but one of 
the group to which its name is given, all 
of which are formed of old volcanoes that 
have been inactive since long before the 
dawn of recorded history. The buildings 
seen in the center of the picture are sur- 
rounded with trees that look tiny against 
‘ the towering walls of rock. 
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RING TEACHES 


AN APPARATUS for forc- 
ing golf duffers to acquire 
that perfect swing, so es- 
sential to good golf, which 
travels on the true arc of 
a circle, was put on the 
market recently. The gol- 
fer stands inside a large 
tilting ring. Facing him 
on it is a small ring 
through which he thrusts 
the shaft of his club. Tak- 
ing his stance he addresses 
the ball and makes a 
swing. As he does so, the 
little ring holding his club 
travels freely around the 
larger one, guiding the 
club and holding it to a 
perfect arc. The large ring 
is mounted on a swiveling 
framework and is adjusta- 
ble to players of any 
height, from small chil- 
dren to tall men so that 
anyone can use it. 


GOLFER RIGHT SWING 











Slipping his club through the small ring, the golfer’s swing is 
controlled by the big ring so that a perfect arc is described 


MAKES TWO ENGINES OF ONE 


AN INGENIOUS proprietor of a Rod 
Hall, Md., welding shop makes two-q-§ 
inder motorboat engines out of fou-= 
cylinder automobile motors by cutting 


them in two. Wrecked or scrapped cas : 


supply the engines. Martin Wagner, wh 
devised this method, first halves the moto f 
completely and then welds on the nece:- 


sary parts to close holes where water ani § 


oil would escape. Crank shafts must kf 
cut in two places, to rearrange th 
throws, and the pieces welded together 
again. According to Wagner, owners df 
the first motors made in this way report 
long and satisfactory service, and esti 
mate that in eight-hour runs the motors 
consume about three gallons of gasoline. 
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Shut in by towering walls of rock and lava, this strange farm lies at the bottom of an extinct banger 


crater on the island of Grand Canary. 


Here trees grow and many farm products are now f 


aised. 
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INDIAN FIGHTER MAKES TALKIE OF SIGN LANGUAGE 












Ear y history of.the western American 
plains was relived in- Washington, D. C., 
the other day when a movie-record of the 
Indian sign language was made by the 
Department of Agriculture. General Hugh 
Scott, noted Indian fighter;-sat at a desk 
and made the motions that every plains- 
man once knew. Was it peace:or war, as 
white man and Indian suddenly*met in a 
bend of the trail? Unmistakable motions 
of the arms, entirely different from: the 
sign language used by mutes today, ‘Soon 
settled the question. The recording” of 
this almost-forgotten means of communi- 
cation between two people speaking differ- 
ent tongues was one of the first projects 
undertaken by the Department of Agri- 
culture at its new talkie studio. It was 
considered highly desirable to make this 
permanent record before the last of the 
old sign talkers passed away. 


























General Hugh Scott, right, making the motions of the Indian sign language before the U. S. De- 
partment of Agriculture camera. This was one of first films made in the department’s studio. 
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a Rot ~ . ve Oe Los ANGELES has carried its war on rats 

two-cy. thin into the tree tops. Not long ago, health 
of fou. = ie officials discovered that legions of the 

Cutting ; - rodents had deserted their homes on the 
ped cari + - iad ground and taken to nesting in tall palms. 
ner, wh ee To reach them, a special ladder with three 
ne motor , extensions was devised, the top section 
€ nects- making a horizontal platform to reach the 
ateraw> + NEW HAMMER HANDLE nests without damaging the one gt the ‘ 
must be tree. Then poison was poured by the . 
ge the HAS VACUUM GRIP bucketful into the nests, and after it had ba Pe 
together A New hammer handle full of small taken effect city trappers made a haul of 


mers 0! holes like a Swiss cheese makes light work thousands of rats. As yet no 
’ report & for the mechanic, either amateur or pro- explanation has been given by 
id esti F fessional. The holes act as vacuum cups the Los Angeles animal ex- 
motors § when covered by the hand, making the perts for the unusual conduct 
asoline. § grip tighter with less muscular effort. This of the rodents in retreating to 
' hammer handle is said to be easier on the tree tops and establishing 
; the hands than the ordinary smooth one. their homes there. 





8 SAND BLAST USED TO 
HIS SCRAPBOOK IS REAL ENCYCLOPEDIA os aug lider dean 


FouLep spark plugs can 
now be cleaned by a device 
that employs a sand-blast- 
ing process, similar to that 
which cleans the outside of 
brick and stone buildings. 
A used plug is_ thrust 
through a rubber gasket in 
a funnel-shaped receptacle 
and sand is blown over it by 
a hissing blast of air, clean- 


Five years ago Arthur Carlson, subway 
worker of Brooklyn, N. Y., began to clip 
interesting articles from POPULAR SCIENCE 
MonTHLY and other magazines. Now he 
has a 140-page “encyclopedia” that would 
be the envy of many a scrapbook devotee. 
Spending eight hours a day, it would take 
about a week or two, he estimates, to read 

it through. A dozen or more com- 
plete articles may be placed on one 
page, by the ingenious method 
Carlson devised. They are hot 






























J pasted flat but are neatly hinged ing its points and inner sur- 
at one edge with gummed tape, the faces. Carbon 
-— larger clippings overlapping the particles removed 


by this process 
are blown out 
through a stove- 
pipelike aperture 
at the top of the 
apparatus. It is 
said that by this 
system one plug 
can be cleaned in 
approximately 
five seconds. 


smaller. By this space-saving sys- 
tem he has managed to 
cram an enormous amount 
of information into a 
single volume. Many of 
the clippings are grouped 
under special subject head- 
ings such as “Astronomy,” 
= “Cedes,” “Femce,” 


ee eS orn: —miecec ”? 
Arthur Carison, Brooklyn, N. Y., with his 140-page scrapbook Speed, Time pieces, 
made from Popular Science Monthly and other magazines. and ‘Inventions. 
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All transportation trucks in the Mechanized 
Force carry machine guns for aerial defense. 
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Here is a 75-mm. gun going into action on one of the new motor 


mounts at 


A cavalry trooper of the 1931 
style. His new mount is a 
motorcycle instead of a horse 
and seventy miles an hour is 
not too fast for him. A deadly 
machine gun takes the place of 
pistols and saber of yesterday. 


a much greater speed than was hitherto possible, 9 
"5 


HE first regiment of a new Army body—4@ 

“cavalry regiment on wheels” known as the 

Mechanized Force—has just been organized 

at Fort Eustis, Va. With motorcycles, 
armored cars, and fast tanks instead of horses, its 
force of more than 600 mile-a-minute men is pre- 
pared to strike a smashing blow against an invader. 
It can dash across country at express-train speed to 
gain the advantage of a surprise attack. 

When the Army experimented with such a “Gaso- 
line Brigade” three years ago (P.S.M., Aug. ’28, p. 
21), tests showed its theoretical power. But under 
the strain of fast travel, the machines then available 
did not stand up, and the unit was disbanded. With 
the Army’s announcement of a plan to banish horses 
from the cavalry as too slow for modern warfare 
(P.S.M., Aug. ’31, p. 40), reorganization of the 
Mechanized Force was ordered with the most modem 
of vehicles. Now it is in action again. Every week 
residents within seventy-five miles of Fort Eustis see 
it whiz past by daylight, or scud along a country road 
at night with every light extinguished. Experts believe 
that it may end trench warfare and that the next war, 
if there is one, may be fought on wheels. 

In actual combat, the fast armored cars, capable 
of seventy miles an hour, would first reconnoiter to 
find the position and strength of the enemy, taking 


Mighty Guns 
Whirled to Front 
by Gas Power 
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Hurling itself across the 


country at four times the 
speed possible with horses, 
a new force of 600 men on 
wheels has been made part 
of the United States’ troops 
now in Virginia. This swift 
unit may lead to a vast 
change in modern warfare. 
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Tanks are the backbone of the new army on wheels. Here is a fleet 


ses, its 

is i of them charging through woods where Cornwallis was beaten. 
C- 

vader . 

eed to over a function once reserved to horsemen and foot soldiers. 


‘Then the rest of the mechanized army, in vehicles nearly as 
“Gaso- (fast, would attack in full force. First into action would go 
28, p. MB the light tanks, and guns on self-propelled tractor mounts. 
under @ Heavy tanks, rushed from the rear of the column on six- 
ailable § wheeled motor carriers to get them into battle quickly, would Horse drawn ar- 
With & follow. Finally men with machine guns would dash up on _ tillery is pass- 
horses ff motorcycles and trucks to “mop up” and consolidate the in and this 
, : * ype of self- 
arfare ground gained. Instead of the cavalry charge with drawn propelled weap- 
sabers of another day, it is possible to picture a band of on, above, is re- 
motorcyclists riding into the face of the enemy, spitting Placing it in the 
death from machine guns, much as our artist has visualized 4™etican Me- 
| the scene for this month’s cover design. 
Entirely self-supporting is the new Mechanized Force. It 
has all the equipment an army on the march could need, all 
; motorized for swift transportation. The mule-drawn “slum 
wagon” gives way in the mechanized cavalry regiment to a 
tolling kitchen mounted on a pneumatic-tired truck and 
| ‘quipped with a gasoline stove. A wrecking truck, and 
machine shop and generator trucks, provide for field repairs. 
A cross-country wire-laying truck goes along. 


Mounted on an eight-wheeled trailer 
on pneumatic tires, this eight-inch 
howitzer is rushed over the road at 
fifty miles an hour, Its truck, seen 
| the opposite page, is equipped 
with a 77-mm. anti-aircraft gun. 


Seventy miles an hour is the speed of this ar- 
mored car, It is reserved, principally,for scouting 
duty but the heavy machine gun in the turret 
and the two smaller ones at the sides prove that 
it is capable of making a fight if by any chance 
it is cornered by an enemy while out front. 


OCTOBER, 1931 33 














































ROBERT E. 
MARTIN 


THIN ribbon of sheet steel that 
would reach halfway round the earth is 
used every year to scrape the whiskers 
off the American chin. 

These unwanted stubs of hair, if laid 
end to end, probably would reach from 
here to Mars, but there is no way of 
estimating the total amount of suffering 
and mental anguish involved in their 
removal. It is a safe guess, however, 
that the aggregate pain produced by dull 
razor blades exceeds that of all other pain 
sources put together. 

Yet in spite of all the misery caused by 
razor blades so dull that they nearly pull 
the hairs out by roots, it is only now that 
a Washington expert, as a result of an 
investigation undertaken for POPULAR 
SCIENCE MONTHLY, is able to reveal, in 
a marvelous series of photomicrographs, 
just what a razor edge actually looks like 
when it is sharp, or dull, and what strop- 
ping actually does to the cutting edge. 

Of course many attempts have been 
made to photograph razor blades. Most 
of these pictures have, however, been 
taken with a magnification of only a few 
hundred diameters and the true cutting 
edge has escaped the camera. The prob- 
lem is. much like trying to shoot an ele- 
phant and a flea in the same picture. If 
the elephant shows, the flea is lost and if, 
by increasing the magnification, the flea 
is disclosed, then the elephant drops out 
of the picture. 

PopULAR SCIENCE MONTHLY asked 
J. G. Pratt, expert microscopist and 
photomicrographer of the United States 
Bureau of Entomology, to make a set of 
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WONDER PHOTOS REVEAL 
UNSUSPECTED FACTS ABOUT 


azor ‘blade 


and SHAVING 


photomicrographs that would tell the real 
story of a razor blade. The job took sev- 
eral months and required the making of 
hundreds of experimental photographs and 
an unforeseen investigation by Pratt of 
the peculiarities of steel. 


T THE start the obstacles confronting 
the photographer seemed almost un- 
surmountable. For instance, it took sev- 
eral days experimentation to _ relocate 
under the microscope a section of the 
razor blade that had been previously 
photographed. Rephotographing the same 
section of blade was, of course, vitally 
necessary to show how the edge was af- 
fected by use, stropping, and corrosion. 
You probably have heard that a razor 
removes your beard by virtue of its “saw 
tooth edge,” and you have undoubtedly 
seen photomicrographs in which the “saw 
tooth edge” of razors apparently was 
plainly visible. 
Pratt’s investigation proves definitely 
that the “saw tooth edge” is a myth, an 





Here is a striking visual demonstra- 
tion of what it means to magnify 


any object 2,000 diameters. If a 
razor blade were so magnified, it 
would be as tall as New York’s 
Statue of Liberty. That is the mag- 
nification shown in pictures on this 
and following page, though originals 
were made at 3,000 magnifications. 

















The upper blade of these two has been used 
four times to shave with, but between 
shaves it was dried and covered with vase- 
line. The other picture shows a blade also 
used four times, but as it was merely dried 
and not greased, rust has ruined its edge, 


optical illusion. What appear to be sar 
teeth actually are lights and shadows upo ff 
the coarse grinding just below the actu 
cutting edge, in photographs of a magni- 
fication of only two to three hundred 
diameters—insufficient to show the tne 
cutting edges. 

When Pratt increased the magnification 
to 1,000 diameters the “saw tooth edge’ 
straightened out into an unbroken line § 
and at 3,000 diameters the grain of the 
steel was visible, as were also variations 
in the edge caused by the texture of the 
steel and the processes employed in grind- 
ing and sharpening. 





VERYBODY knows that stropping 3 
razor makes it shave better but n0- 
body, not even the steel experts, seeme( 
to know just what stropping actually did 
to the blade edge. That probably is not 
surprising when until now nobody knew 
what the edge of a blade looked like. 
The theory always had been that the 
tiny “saw teeth” were bent out of line 
when the razor was used and that strop 
ping merely bent the teeth back into line 
again. It was also believed that only 
razors made out of certain kinds of ste¢! 
and manufactured in a certain mannel 
could be sharpened by stropping. 4 
widespread impression exists that strap 
ping is useless and ineffective as 4 
to the wafer-thin blades used in maay 
types of safety razors. ay 
The photographs on these pages cl 
show how erroneous these beliefs hav 
been. They show, for example. how the 
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| cutting edge, originally a wavy line not 
at all saw tooth in character, is bent over 
by contact with whisker stubble. The 
fibers are both bent over and crushed 
ward. 

the.bottom of this page are pictures 
bblade that has been broken down 
by Shaving off a tough beard four times 
in succession. Note how, in addition to 
the usual bending and crushing of the 
edge, a deep nick has been produced by 
the actual breaking away of a portion of 
the edge fibers. The effect of stropping 
this blade is easily seen. Not only has 
the edge been restored to original smooth 
shaving condition, but the size of the nick 











ns . 
COARSE FOCUSING 


The above diagram shows the method and apparatus used in mak- 
ing the photomicrographs, which give you the facts about the razor. 


ADJUSTMENT 


What Is Done 
by Microscope 


At right, a section of a 
razor blade and a draw- 
ing of a human hair each 
magnified 2,000 times. 
Below, the top picture 
shows how rust has de- 
stroyed the blade’s edge 
when razor was left ex- 
posed to atmosphere. Be- 
neath it is another view 
of the blade made ready 
for use by _ stropping. 


BARREL OF 
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CAMERA PIECE ¥ 
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has been reduced to one third of its orig- 
' inal area and the bottom of the nick has, 
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moreover, been formed into a sharp cut- 
ting edge so that a hair end that hap- 
pened to drop into this nick would be 
parted just as cleanly as those encounter- 


















w used as a pair of pincers. 


That was a painful proc- 
ess but probably not 
much worse than shaving 
after the modern manner 
with a dull, jagged-edged 
razor. Most of the dis- 
comfort of shaving is, as 
this investigation proves, 
due to the bending back 
of the blade’s sharp edge 
through use, or the partial 
destruction of the edge by 
rust. The jagged edge of 
a used razor as seen at 
2,000 diameters has little 
to do with the sharpness 
of the blade. If properly 
stropped, the bottom of 
the average tiny nick is 
still sharp enough to shave 
cleanly and painlessly such 
hairs as it encounters. 





HAT does stropping 











be saw ing the unbroken line of the cutting edge. 
WS Upon 
> actual [? HAS long been known that corrosion, 
magni: which in this case means rusting, does 
vundred f More damage to a razor blade than does 
he true shaving. One of the pictures on page 54 
shows a new safety razor blade cleaned of 
fication F ol and left on a shelf in the bathroom 
1 edge’ f lor ten days. One look at the edge is 
n line, & ough to tell you that shaving with it 
of the & Would be a kind of major operation both 
‘jations & Painful and ineffective. ' 
of the The series of photomicrographs repro- 
grind- § duced here, many of them made at the 
enormous magnification of 3,000 diam- 
eters but all shown at a 2,000 magnifica- 
ping 2 ‘on settles most of the problems that 
ut no- & have bothered shavers since the day when 
eemed & 4 Cutting edge was substituted for yank- 
ly did § whiskers out by the roots. The origi- 
is not & "al Americans, the Indians, accomplished 
knew & ‘¢ removal of whiskers by plucking them 
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actually do to a dull 
razor blade? This inves- 
tigation proves that its first action is to 
bend back into place the fibers of steel 
that constitute the actual cutting edge. 
It removes the rust formed on the edge 
and thus restores the blade to shaving 
usefulness provided the rusting has not 
gone too far. 

The fact that the bottoms of slight 
nicks are made as sharp as the edge and 
that the nicks are actually reduced in size 
proves that stropping has at least a small 
abrasive action and therefore sharpening 
effect. This does not mean, however, 
that prolonged stropping will put an edge 
on a really dull (Continued on page 139) 
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Bug Hunters Use Planes to Trap Insects High in 


Ln 


High up in the clouds, this gov- 
ernment plane is being used by 
entomologists in their chase of 
insects carried to dizzy heights. 





Now government ento- 
mologists are using airplanes 
in chasing bugs. Equipped 
with insect traps of novel 
design, their planes have 
been sweeping the skies for 
specimens over Tallulah, La. 
The object of the aerial in- 
sect collectors is to learn the 
how and why of insect mi- 
grations, so that the spread 
of injurious insects may be 
controlled or prevented. The 
number of insects collected 
at high altitudes, especially the smaller 
ones is amazing. Balloon spiders, which 
have no power of flight but are borne along 
by the wind, are found in large numbers 
two miles above the earth. Other species 
are obtained at altitudes ranging from 








NEW KIT HELPS YOU TO 
ELECTRIFY OLD CLOCK 


AN oOLp clock can be changed into an 
up-to-date electric model with the aid of 
a kit recently placed upon the market. 
Among the parts which the set includes 
are a special electric clock movement, 
with synchronous motor, and ten feet of 
cord; five sets of hands for dials from 
three to nine and a half inches in diam- 
eter. According to instructions accom- 
panying the kit, the first step is the 
removal of the old clock movement and 
the insertion of mounting brackets. Hands 
are then added, and plugs cover the old 
winding holes. The clock is then ready to 
run from the light socket. 
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Here is the insect trap which can be seen between the 
wings of the plane in upper left corner. Section marked 
A holds unexposed screens, At B a screen is put into 
position to capture the bugs after which it is pulled into 
the compartment lettered C. D is control wire to cockpit. 


fifty to 14,000 feet. Some flights are 
made at night, to catch insects that are 
strictly nocturnal in their habits. Rough 
estimates show the total insect population 
in the air over a square mile of the area 
surveyed must be around 25,000,000. Two 
streamlined insect traps on each plane 
catch the bugs. Each holds a number of 
metal screens coated with sticky material. 
The pilot or observer exposes a screen to 
the air for a given time at any level by 
manipulating a wire from the cockpit. 
Then it is returned, with the insects stick- 


The sticky screens to which the insects ad- 
here are removed for examination when the 
plane returns from its bug hunting flight, 


ing to it, to an insect proof compartment, 
At the end of the bug hunting flight this 
screen isremoved and the insects examined, 


BUTTONHOLE MIKE NOW 
MOVES WITH SPEAKER:™ 


A “BUTTONHOLE microphone” now @- 
ables a speaker to stroll about a platform 
at will, while his voice is carried to the 
audience through the loudspeakers of a 
public address system. Worn like a gar 
denia, the instrument is linked by a small 
trailing wire to the electric system, Evet 
when he is explaining a chart or motion 
picture film with his back to the audience, 
his voice continues clear and distinct. 
Previously speakers had to remain within 
range of a stationary microphone. 


ELECTRIC GUIDE AIDS LONDON VISITOR 


AN AUTOMATIC 
electric guide shows 
strangers how to reach 
any part of London, 
England, by _ street 
car. Beside a huge 
wall map of London 
at the Westminster 
station, banks of push 
buttons are arranged 
opposite names of 
different points about 
the city. Pressing a 
button shows _ the 
traveler the number 
of the car or train 
that will take him to 
that point and how 
much the fare will be. 
London policemen are 
said to approve highly 
of this device which 
answers questions. 





Pressing a button on this electric board tells a stranger ™ 
London what street car to take to any desired destination 
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This big eight-foot, half-ton frying pan was 
designed to take care of a 10,000 egg omelet. 








JAPAN HAS NEW 
STOP-GO SIGNS 


JAPANESE characters tell the 
motorist when to stop or go in 
Tokyo’s newest traffic signal. Lest 
their meaning should be lost upon 
American or English drivers, how- 
ever, the words are repeated below 
im English. Numbers of these 
Picturesque control signals with 
pagoda-like roofs are now being 
erected on the busiest streets. 


MOVIE ON CLOUDS 


Soon Berlin crowds may see 
movies upon the clouds at night. 
Dr. Manfred Mannheimer, Ger- 
man inventor, is perfecting a huge 
Projector capable of throwing an 
animated cartoon film upon a low 
cloud bank. Cartoons would be 
stenciled upon a film of metal. 
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fe 10,000 EGGS IN OMELET 


Wuat does it take to cook an 
omelet containing 10,000 eggs? That 
was the question that poultrymen of 
Seattle, Wash., faced, when the event 
was assigned a place on the program 
of their annual egg festival. A Seat- 
tle stove company solved the problem 
which was becoming embarrassing, by 
producing this giant eight-foot fry- 
It weighed nearly half a 
ton, and a heavy motor truck trans- 
ported it to the outing where a dozen 
cooks were kept busy breaking the 
10,000 eggs into the capacious skillet 
and stirring them with shovels. 


ing pan. 








English soldiers, 
right, are being 
trained as marks- 
men by shooting 
at animated fig- 
ures that move 
along the bottom 
of picture frame. 





SOLDIERS 


ANIMATED paintings in steel picture 
frames are now being used to train British 
troops in marksmanship. Miniature sol- 
diers, representing an enemy army, move 
along the bottom of the frame and up an 
incline across the picture, while sharp- 
shooters try to pick them off. For this 


THIS BIT BORES 


Above, square and odd-shaped holes cut by a 
new drill. At right, diagram shows how it works. 















SHOOT ANIMATED PICTURES 


form of practice the distance from the 
target is only a few paces, making a spa- 
cious rifle range unnecessary. As the speed 
of the moving figures can be mechanically 
controlled, it is easy to test the skill of the 
marksmen by hurrying up the targets while 


the sharpshooters are at practice. 


A SQUARE HOLE 


A pit that bores square holes is the 
remarkable tool devised by a Peoria, IIl., 
mechanical engineer. It makes compara- 
tively easy certain types of boring and 
milling work that have hitherto been con- 
sidered impossible, according to its inven- 
tor. Star shaped holes may also be bored, 
and one of the instrument’s most striking 
accomplishments is the boring of a spiral 







W REVOLVING 
| CUTTERS 
STEADY 


REVOLVING 
x CUTTERS, 
GEARED 
Ma, TO SHAFT, 


FIRST CUTTER BORES 
ROUND HOLE 


hole. The new drill 
is used in the same 
way as an ordinary 
twist drill, and may 
be taken out on the 
job and employed as 
a portable electric 
tool. Its secret is a 
set of revolving cut- 
ters mounted around 
the sides of the 
shank, which is held 
stationary or re- 
volved by hand 
througharight-angle 
grip. Any material, 
such as wood, stone 
or steel, may be 
bored with this very 
unusual tool. 
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Tests of fish flour, a new food high in 
mineral content, obtained as a by-product 
of the packaged fish industry, are now in 
progress at a public institution in Wash- 
ington, D. C. Here eighty children have 
been selected for the first large-scale test 
of the food, under Government supervi- 


TURNS FORD INTO 
A MOTOR PLOW 


A NEw use for the old 
flivver was discovered re- 
cently by Archie Wood- 
land, Indiana farmer. He 
mounted the front of the 
car on a brace from an old 
horse cultivator, put disks 
under the chassis for plow- 
ing corn, and placed trac- 
tor-type wheels in the rear 
with a chain drive from 
the rear axle. To aug- 
ment the cooling system, 
a five-gallon can of water 
was connected to the top 
of the radiator. 


MINIATURE RACE TRACK 
BUILT FOR CHILDREN 


To KEEP his children from playing in the 
street, where passing automobiles endan- 
gered them, a Kansas City, Kans., home 
owner had a miniature racetrack built in 
his backyard. Now the young ones of the 
family race merrily around the 200-foot 
oval on tricycles, roller skates and bicycles 
just as if they were on a real race course. 
The concrete strip is three feet wide, 
encircling a large play house built for 
the children at the center, and the curves 
are banked for speed. According to Clay 
Roberts, owner of the house, any side- 
walk contractor can build such a play 
track the cost of which is relatively low 
and thus provide his children with a safe 
means of amusement. 
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FISH FLOUR DIET GETS ITS FIRST TEST 






Above, backhone and flesh of 
fish from which fish flour is 
made. At left, tray of ginger 
cookies containing the fish flour. 


sion, to determine its value. 
The experiment is expected 
to last a year. The subjects 
eat samples disguised in such 
forms as ginger cookies, con- 
taining as much as fifteen 
percent of fish flour. Three 
cookies eaten daily, accord- 
ing to experts, would make 
up any deficiency of calcium, 
a substance that aids in 
building children’s teeth, in 
the human diet. The District 
of Columbia Dental Committee is inter- 
ested in the tests, and has appointed a 
special committee to observe any benefits 
which children may derive from the new 
food. Despite its source, fish flour as 
used in partial substitution for ordinary 
flour, is said to be entirely palatable. 






















MEASURE TORN MONEY 
TO GAGE ITS VALUE 


WHEN is torn money good money? Banks 
answer the question with the transparent 
scale of mica shown in use in the illus. 
tration above. A damaged bill is con- 
sidered to have full value if it measures 
more than three fifths of its original size, 
Even if only two-fifths of the original bill 
remains, the bank nevertheless accords it 
half of its face value. 


PICTORIAL SIGN HELPS 
TRAVELER IN GERMANY 


THANKS ta its combination of art and 
humor, even a tourist unfamiliar with the 
language, understands an ingenious German 
signpost, which 
was erected re- 
cently near a rail- 
way terminal in 
that country. 
Hand-carved, 
bright-colored fig- 
ures supplement 
legends below 
which read, when 
translated, “To 
the station.” 
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This miniature race track, encircling a play house, was built by a Kansas City resident to keep 
his children from playing in the street. Curves are banked so continuous high speed is possible. 
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In this high vacuum chamber, cut away to show operation, 
the last of the air is pumped out and the cans are sealed. 

NEY RoasteD coffee a year or more old, yet 
JE as fresh as the day it was packed, is made 
Banks possible by a super vacuum-packing proc- 
sparen fp SS Just announced. Cans packed by this 
e illys. | method remain indefinitely upon a gro- 
is cone fe cer'’s shelf without deteriorating, it is said. 
easures @ Using machinery invented by Thomas A. 
al size (@ Rector, New York chemical engineer, the 
nal bill @ process eis declared to produce the high- 
ords ji @ est vacuum ever obtained commercially 
inacan. Ninety-nine percent of the air 

is removed before the can is sealed, as 
compared with standard methods of vac- 

PS uum packing that take out about ninety 
NY percent. The new process is now being 
used by a manufacturer of a weli-known 

_, & brand of coffee. Air is coffee’s arch 
; = enemy. Exposed to it the brown grains 
all lose their flavor in two ways. Carbon 











ahs RR 





be 








dioxide gas, generated inside the coffee 
bean by roasting, slowly escapes and takes 
the flavors with it. Then the air’s oxygen 
turns the remaining portion stale through 
4 chemical process known as oxidation. 
To exclude air, vacuum packing is resorted 


Tue “first lady” of New York State, 
Mrs, Franklin D. Roosevelt, wife of the 
Governor, runs a furniture factory of her 
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Mrs, Franklin D. Roosevelt, wife of New York’s governor, in- 
Spects the work in her furniture factory at Hyde Park, N. Y. 


New Process Keeps Coffee Fresh in High Vacuum Cans 


to. In a modern high-speed factory, cans 
full of coffee with their tops loosely in 
place travel down a conveyor belt. Me- 
chanical hands seize them and thrust them 
one by one into the vacuum chamber. A 
hiss, and the air in the can is sucked out 
by an air pump. Before the can leaves 
the chamber, powerful metal rolls crimp 
the top into an air-tight joint. Hitherto 
it was thought that only ninety percent 
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NEW YORK’S “FIRST LADY’ RUNS FURNITURE FACTORY 


own, when she is not busy presiding as 
hostess at official parties. Unlike many 
hobbies, this one of Mrs. Roosevelt’s is 
said to be a paying 
business. The fac- 
tory, an attractive 
three-story frame 
structure, is hidden 
behind trees and 
shrubbery on Mrs. 
Roosevelt’s Hyde 
Park, N. Y., estate. 
Here a corps of 
competent crafts- 
men execute designs 
under Mrs. Roose- 
velt’s supervision. 
Her home is fur- 
nished with some of 
the products of the 
factory, and others 
find a ready public 
market. Mrs. Roose- 
velt visits the fac- 
tory when possible. 






















Left, filament glows without burning out in 
coffee-filled lamp bulb evacuated by similar 
machine, demonstrating how completely oxy- 
gen is removed by a newly perfected process. 


of air in a can could be removed without 
prohibitive cost. With the standard type 
of vacuum sealing machine, an air pump 
of ten times the capacity would be 
required to take out an additional nine 
percent. But Rector has devised a 
machine that takes out the air in several 
stages, instead of all at once. The cans 
travel through one or more air-locks, in 
which some air is extracted, before they 
go into the highest-vacuum chamber 
where they are sealed. The high effi- 
ciency of this machine makes it possible 
to use air pumps of moderate capacity, 
at low cost. Engineers foresee that the 
super-vacuum process may be applied to 
other things besides coffee. Meats, shelled 
nuts, and tobacco are among the products 
which may benefit from the system Rector 
has developed and which is now in use. 


“COONSKIN” COATS 
FROM COYOTES 


THE coyote 
of the western 
plains, long 
considered ver- 
min by cattle- 
men and ranch- 
ers, at last has 
found a useful 
niche in life. 
It supplies 
many of the 
“racoon” coats 
worn by college 
students during 

This surprising fact 


MAKE 


the fall and winter. 
came to light when the American Society 


of Mammalogists recently condemned 
attempts at wholesale extermination of 
any species, coyotes included. In spite of 
the ruthless war carried on against them, 
coyotes breed rapidly, and are found in 
large numbers all the way from the City 
of Mexico northward into Alberta, Canada. 
Thus there is a certain supply of pelts. 
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TEST LIGHT BULBS BY BUMPING THEM 


To sHow whether lamp bulbs 
will withstand the rigors of 
transportation and mishandling, 
they now undergo a “bump test” 
at a Cleveland, Ohio, factory. A 
novel machine with a squirrel- 
cage wheel, divided into eight 
compartments, applies the 
mechanical third-degree. As the 
wheel revolves, shelves on the 
side of each compart- 
ment allow lamps to fall 
a predetermined distance 
which increases from 
the first to the eighth 
compartment. A lamp 
under test gets ten 
bumps in each compart- 
ment, being examined 
between the bumps for 
broken internal 









































NEW HAND MIRROR HAS 
BUILT-IN FLASHLIGHT 










parts. 
A certain percentage of 
all manufactured lamps, 


EveEN in the dark, a woman may appl; § 
powder or make-up with the aid of a new § 
kind of mirror that contains a_ built-in 




































flashlight. Its light streams through ; 
round hole at the side of the mirror ané 
illuminates the user’s face. Recently f 
introduced in London, the combined mir § 
ror and light is intended especially fo 
moterists and theater’ goers. 


selected at random, take 
the test to insure the 
high quality of the mar- 
keted bulbs before they 
are permitted to leave 
the factory. 












Electric lamp. bulbs are put into this machine which revolves 
and drops them to see if they can sustain hard usage unhurt. 


HORN OR HEADLIGHT 
OPENS GARAGE DOOR 


Toot your car’s horn, if it is daylight, 
or flash on the bright lights if it is dark, 
and your garage door will open auto- 
matically for you, if it is equipped with 
a device invented by two Los Angeles 
men. The brains of the device is a small 
electric box mounted behind one of the 
doors. Sound waves from the horn enter 
through a hole in the door, and actuate 
a mica diaphragm in the box, closing a 
contact that sets the door-opening 
mechanism in action. This apparatus is 
also turned on when a beam of light from 
the auto headlight enters another hole 
and falls upon a photo-electric cell in 
the same box, closing a relay that works 
the door-opener. 








Above, holes in door 
through which noise enters 
to work machine. Left, 
close-up of new device 










FEVER MACHINE NOW 
USED IN HOSPITAL 
















TESTED and approved by medical men, 
the first “radio fever” machine to go into 
actual use was recently installed at the 
Fifth Avenue Hospital, New York City. 
It is expected to be of benefit in treat- 
ing cases of arthritis, rheumatism and 
diabetes. As told at the time of its 
invention (P.S.M., Aug., ’30, p. 32), the 
machine produces an artificial fever in a 
patient by heating his blood with high- 
frequency radio waves. This is beneficial 
in some diseases. The effect was dis- 
covered accidentally at the General Elec- 
tric laboratories in Schenectady, N. Y., 
where research workers near a high-power 
short-wave tube were stricken with fever. 
In the medical device the patient lies 
between two black plates that serve. as 
antennae for the radio waves. 





























Demonstrating the use in hospital of fever creating machine. 
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» est subway, scheduled to 
* open in December, was 


o* 
/ 


| New York City’s lat- 


built with the aid of 
models. Not generally 
known is the important 
part that these minia- 
tures of paper and compo- 
board played in its con- 
struction. Fashioned to 
a scale of 1/16th of an 
inch to a foot by Arthur 
Weindorf, architectural 
“designer for the engineers 
of New York’s Board of 
Transportation to study, 


Brooklyn residents wanted an imposing 
station at a point where the subway be- 
comes an elevated so this model was 
built and submitted for their approval. 


they enabled problems to be solved long 
before actual construction began. One of 
Weindorf’s models shows the longest sub- 
way station in the world, which is a_part 
of the new line, a 1,000-foot platform 
running beneath five city blocks in the 
midtown district. Tracks, signals, and an 
eight-car train are complete in miniature. 
Using razor blades mounted ax-like in 
handles for tools, Weindorf even repro- 
duced stores, booths, uniformed guards, 
and ticket agents. Several changes were 
made in plans for the station after engi- 
neers examined the model, including the 
altering of two entrances and a ramp to a 
lower level. Prospective tenants rented 
booths on the concourse, picking their 
locations from the model. In passing 
through Brooklyn, N. Y., it was necessary 
for the subway to rise out of the ground 


BATTLESHIP OUTLINED WITH LIGHTS SIGHT BAR ON PUTTER 
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America’s Newest Subway Built First in Perfect Models 
























This glass roofed model of 
the world’s longest subway 
station aided. in making im- 
provements in plans before 
the actual work was started. 














































Here is the real station. Note that it follows ex- 
actly the lines as laid down in original model, 


on steel stilts and leap a stream. Citizens 
wanted an imposing and graceful station 
structure at this point, and the station was 
not built until an accurate model had been 
approved and endorsed by the residents. 
One of the most useful models of the 
Board of Transportation quieted the nerves By means of this model property owners 
of anxious property owners. When it were shown just how the subway would be 
proved necessary to run the subway built without interfering with the safety of 
bole buildings near it and all trouble was avoided. 
beneath or near a building, the model 
illustrated just how the engineers would 
install underpinning to brace the struc- ing would be disturbed and no damage 
ture during construction, or build new would result to their property during the 
foundations where necessary. Thus own- building of the subway. In this manner 
ers of buildings were convinced that noth- suits were avoided by use of the model. 





More like a barge MAY AID THE GOLFER 


festooned with lights 

to grace a pageant WITH a new 
than a grim man-of- _ sight clipped to his 
war appeared the U. putter, a_ golfer 
S. S. Nevada as she may aim a ball ac- 
lay at anchor off  curately on a long 
Newport Beach,Calif., shot for the hole. 
the other day. Ahun- The straight bar 
dred thousand specta- shows exactly the 
tors lined the cliffs direction in which 
and shore to see the _ it will go, and only 
unusual spectacle dur- a poor eye or an 
ing a “tournament of uneven green can 
lights.” Powerful in- be the excuse, for missing the objective. 
candescent lamps out- Since the sight is mounted on the top of 
lined the battleship’s the club’s head, it does not interfere in 
decks while her any way with striking the ball. The de- 
lights swept the sky. vice is intended for use in practice. 
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Navy engineers are now using the rays 
of radium to avert a repetition of costly 
defects found recently in some of its 
prized 10,000-ton treaty cruisers. At a 
cost of $50,000 the Navy has just pur- 
chased four tiny capsules of radium and 
sent them to Navy yards on the Atlantic 
and Pacific coast. Here they will be used 
to test all vital castings for flaws before 
installation. This is the first large-scale 
application of a process announced late 
last fall in which a minute quantity of 
radium replaces a bulky X-ray tube for 
taking X-ray photographs. Its discoverer, 
Dr. Robert F. Mehl, of the Naval 
Research Laboratory, Washington, D. C., 
says that radium’s penetrating rays will 
pierce ten inches of steel and give photo- 
graphs that plainly show any cracks it 
may contain. Ordinary X-rays cannot be 
used in practice for examining pieces 
more than four inches thick. The new 
process, therefore, makes it possible for 
the first time to examine huge castings 


Power from fly- 
wheel of engine 
runs belt that 
operates’ this 
homemade lob- 
ster pot lifter. 








Radium Finds Flaws in 
U. S. Cruisers 











Right, U. S. 
cruiser in dry 
dock to be 
studied by ra- 
dium X-rays. 
Left, taking 
radiograph of 
steel casting. 





Above, a radiograph of 
bronze valve made in 
search of defects. Right, 
capsule of radium sur- 
rounded by various parts. 


such as are used in ships. 
Moreover, the radium 
“X-ray” apparatus is so 
simple that it has the ad- 
vantage of perfect porta- 
bility. A small glass funnel 
holding the container of 
radium is placed on one side of the cast- 
ing, and a standard X-ray film in its 
sheath on the other. An exposure of 
several hours gives a perfect internal 
picture of the casting. The success of 
this process was demonstrated when 
experts sought to find why the stern post 
castings of five of the Navy’s eight new 
cruisers cracked under the strain of high- 
speed maneuvers. These massive blocks 
would be impossible to examine by ordi- 








































nary X-ray methods. Photographs taken 
by the new radium process, with radium 
borrowed from Johns Hopkins Univer- 
sity, plainly showed the internal cracks 
that were to blame. Had the castings 
been inspected with radium before they 
were installed, the chances are that they 
would have been rejected, and the country 
would have been spared the expense of 
putting the ships in dry dock for the 
costly task of replacing the castings. 


MAKES HIS OWN LOBSTER POT LIFTER 


A COMFORT-LOVING lobster fisherman of 
Orrs Island, Maine, no longer hauls up his 
heavy lobster pots by hand. Recently he 
fitted the boat in which he makes his 
rounds with an ingenious mechanical lob- 
ster pot lifter, made from the rear end 
of a discarded automobile. Power taken 
from the flywheel of the boat’s engine 1s 
transmitted to the lifter by a belt, 4s 
shown in the photograph, and _ revolves 
a winch to haul in the pot. The installa- 
tion cost him less than five dollars, while 
commercial types of mechanical pot lift- 
ers cost from twenty-five to fifty dollars. 
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»ASTRONO 
iakeies 


Five Minutes of } 





WATCH NORTH 
EAST AFTER 
MIDNIGHT ON 
NOV. 12 13,1415 
AND 16 
METEORS 
RADIATE. i 
FROM A | 


OR THE LION, RISING 


WHY SHOOTING STARS 
FLAME IN NOVEMBER 


SHOOTING stars are the shattered 
remains of broken-down comets. 
Since a comet travels in a definite 
orbit round the sun, its millions of 
disintegrated chips continue to 
travel the same path through space 
as a swarm of meteors. Parts of 
the swarm gradually lag behind the 
main bunch of comet debris, and 
in time the orbit of the former 
comet may be said to resemble a 
gigantic diamond ring, with the 
main swarm representing the jewel 
and its setting, and. the widely- 
strewn stragglers outlining the ring 
itself. Every year our earth, in 
following its own orbit, crosses 
several of these enormous meteor 
racetracks. At these times, large 
numbers of the meteors pass rapidly 
through our atmosphere and are 
burned up by the resulting friction. 
One of the most important of these 
Fourth of July fireworks displays 
comes about the middle of Novem- 
ber, when the earth’s path crosses 
the orbit travelled by the swarm 
called The Leonids. If two large 
cards (marked with the orbits, and 
slotted as shown in the diagram) 
are held at a slant of about fif- 
teen degrees to each other, they 
will show how the two paths 
meet. The number of Leonids seen 
each November varies considerably. 
Some are visible each year but 
every thirty-three years, when the 
earth meets the gem of the ring, 
there is a particularly brilliant dis- 
play. Great showers were seen in 
1833 and 1866; a much smaller 
number in 1899. The next event 
of this kind is due in November 
1932. Although the meteors are 
actually travelling in parallel lines, 
they appear to radiate widely from 
a small area, just as parallel rail- 
road tracks seem to diverge toward 
you from a point on the horizon. 
The Leonids. should be watched for 
on November 14 and several nights 
Preceding and following if the best 
effects are to be seen 


“other forms part of a 
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PORTABLE SET RADIOS GOLF MATCH 





A NEW portable 
short-wave transmitter 
and receiver has been 
placed in service 
recently to broadcast 
radio reports of impor- 
tantgolf matches. With 
this apparatus, the 
announcer is able to 
follow the players 
around the course, a 
caddy carrying the 
transmitter strapped to 
his back. At the com- 
pletion of a hole, the 
announcer picks up the 
microphone and broad- 
casts the score direct 
fromthegreen. Because 
of its special design the 
new set is able to 
operate with unusually 
compact antennae. One 
of these is a loop; the 


pole on which the 
receiver is mounted. 
The transmitter oper- 
ates on a short wave 











that is approximately Portable short wave transmitter with loop antenna is shown 
five meters. strapped to caddie’s back while announcer reports golf match. 
NAVY SEEKS 
FAST PLANE 


WitH $220,000 
already appropriated by 
Congress for the pur- 
pose, the U. S. Navy 
has just signed a secret 
contract with a civilian 
designer to build what it hopes will be 
the fastest plane in the world. It will 
probably be entered in 1933 in the Schnei- 
der cup race. Lack of appropriations dur- 
ing the last five years has kept the Navy 
out of this competition. Officials point 
out that it helps develop high-speed types 
for military purposes, and at least one 
fighting plane, the British “Intercepter,” 
has used the design of the racing machine. 















PISTOL SQUIRTS LIQUID 
THAT KILLS FLIES 


A TOY-LIKE pistol, shooting liquid insec- 
ticide, is designed as a fly exterminator. 
A fly that is hit, it is said, immediately 
falls to the floor and dies. Mosqui- 
toes and other insects also succumb to 
the liquid, which is said not to harm walls 
or draperies. The gun is cocked by 
squeezing the handle, and discharges a 
concentrated spray when the easily oper- 
ating trigger is pressed. 





USES MATTED STRAW 
TO MAKE RAINCOAT 


Though he may never have heard of 
rubberized raincoats, the Japanese farmer 
shown in this photograph has improvised 
a satisfactory substitute. Working in the 
fields, he is shielded from a downpour by 
a cloak of matted straw, while for head- 
dress he wears a conical hat woven of the 


To protect him from the rain, this Japanese . : m . 
farmer has woven a coat of matted straw. same material which is rain proof. 
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OIL FIELD REPORTS SENT BY PIGEON 


A texas oil man recently solved the 
problem of getting daily drilling reports 
from a well being sunk a hundred miles 
south of San Antonio, and thirty miles 
from the nearest telephone, by turning to 
practical use his hobby of raising homing 
pigeons. A flock of pigeons was taken 
to the well to bring in reports. Now two 
birds are released daily, with messages 
tied to their feet. At the home loft the 
oil man’s twelve-year-old son receives the 
pigeon two hours after it has left the well. 
Before the oil operator thus resurrected 
one of the oldest communication systems 
known to man, it took the better part of 
a day for a driller at the well to drive to 
a telephone, make a report, and get back 
to his work. With the new system, any 
workman at the well can release a bird. 
Other oil companies also may adopt this 
system to get quick reports and so keep 
in touch with operations, 


LIGHT LADDER MADE 
OF ALUMINUM 


EveN the frail- 


est housewife 
would find it no 
Pate task to take a new 
featherweight lad- 


der from the closet 
oe as and set it up for 
. : use. It is made of 
aluminum and the 
manufacturer says 
it will support a 
quarter of a ton 
with safety. This 
novelty, exhibited 
in England at a re- 
cent exposition at- 
tracted much at- 
tention, 












thrills of real flying. 


—— 


Equipped with 
motor and propeller, 
this toy airplane 
actually runs, but 
its stubby wings 
keep it from flying. 


’ S 
NZ 
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Above, carrier pigeon released at oil field 
with daily report. Left, boy gets message, 





ROBOT SELLS CIGARS 
AND MAKES CHANGE 


Your favorite cigar is handed to you, 
right out of the original box, by a new 
automatic machine that is operated by the 
insertion of a coin. The mechanical sales- 
man makes it unnecessary for a‘purchaser 
to wait at a crowded counter, and leaves 
the clerk free to attend to other business. 
The device is made in single or multiple 
units to sell one cigar or a dozen differ- 
ent brands, and each unit is quickly 
adjusted to respond to a coin of the proper 
denomination, or, in the case of odd-priced 
cigars, to make change. Only genuine 
money is accepted by the robot and change 
is always correctly made. 





THIS TOY AIRPLANE DOES 
EVERYTHING BUT FLY 


AT THREE years of age, Sam Swindle, of Athens, 
Ga., is “pilot” of a miniature airplane. 
built for him by his father, a master mechanic. 
Though its clipped wings make it impossible for 
it to leave the earth, the tiny machine actually 
travels along the ground under the power of a 
small gasoline engine and gives the boy all the 















LOCK AND KEY COMBINED 


A UNIQUE lock, which combines the convenience of the 
key type with the secrecy of the combination lock, is the in- 
vention of Oswald von Mehren, New York electrical eng! 
neer. It may be applied to a front door, automobile, or any 
other purpose for which a lock is used. The user carries 4 
wide, flat key a little more than an inch long. Beneath 
its hinged covers, a series of notched bars forming the out- 
line of the key may each be moved to any one of five pos! 
tions. The owner adjusts them as he wishes, then inserts 
the key in the lock and gives it a half turn. On withdraw- 
ing it, the lock is automatically set to the chosen combina- 
tion. Thereafter only the special key, adjusted to this 
secret combination, can open it. If he wishes, the user of 
the lock may easily change its combination every day, a 
with a key of this size more than 15,000 different com 
binations are possible. 
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America’s oldest glass blower, spent eleven 
months building a toy steam engine entirely of 
glass. Powered with alcohol lamp it develops 
one-twentieth horsepower and actually runs. 


TALKIE MOVIE SHOWN ON WARSHIP 








Sailors on the U. S. S. Pennsylvania were 
shown talking movies on the warship’s deck. 


MOTORBIKE RACERS ARE 
STARTED WITH ROBOT 


So THAT motorcycle racers can get off 
to a flying start, an unusual “starting 
robot” was tried out not long ago at the 
Wembley Stadium, London, England. 
This consisted of a pair of rollers on which 
the rear wheel of each motorcycle was 
placed. With the wheel spinning, con- 
testants warm up their motors until the 
signal to start is given. Then they push 
their machine off the rollers, and are off 
at full speed. The purpose of the robot 
device is to prevent an unfair advantage 
eing gained by one rider over another. 
Jfficials say it insured a real test of speed 
as well as driving skill. 
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TALKING movies were shown for the 
first time on-a naval vessel the other day 
when the decks of the U. S. S. Pennsyl- 
vania, at the Philadelphia Navy Yard, 
were transformed into a sound motion 
picture theater. A screen was set up, at 
one end of the deck, backed by huge 
horns to provide the sound effects. 


PLACE FOR 
BLADES 


WHAT to do 
witholdrazor 
blades is a prob- 
lem solved tem- 
porarily, at least, 
by a receptacle for 
the bathroom wall. 
Discarded _ blades 
are dropped 
through a slot in 
the cover. Spring 
clip holds container. 




















With their rear wheels whirling on the rollers 


shown here, these bike racers got off to fair start. 





STEAM ENGINE BUILT OF GLASS 


A Toy steam engine built entirely of 
glass, that actually runs, was the master- 
piece of craftsmanship that seventy-three- 
year old, A. A. Scott, of Long Beach, 
Calif., recently presented to his grandson 
on the youngster’s third _ birthday. 
Reputed to be the oldest glass blower in 
America, Scott took eleven months to 
build the 374 parts of engine and join 
them together. The three-foot-long model 
which is twenty-two inches high, has a 
governor, two flywheels, double pistons, 
and a boiler that is fired by a tiny alcohol 
lamp. According to Scott, this unique 
engine toy develops one-twentieth of a 
horsepower. Its chief appeal as far as the 
child is concerned, lies in the fact that 
its internal operations are visible. 





BUILT-IN ENGINE TURNS 
BIKE INTO MOTORCYCLE 


REMOVING the rear wheel from a bicycle 
and substituting a new wheel with a built- 
in motor transforms it into a motorcycle. 
This new invention contains a one-cylin- 
der, air-cooled engine of unusually com- 
pact design, ‘as shown in the photograph. 
Operated by handle-bar controls, it may 
be attached to any bike. The entire 
motor weighs only fifty-six pounds, and 
the manufacturers claim it is speedy and 
economical of gasoline. Fuel is supplied 
from a gasoline tank that may be installed 
at any convenient place on the bicycle. 
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TURNS COAL INTO MOTOR FUEL 


TURNING coal into motor fuel is an 
industrial miracle that has been performed 
successfully within recent months in this 
country and abroad. At the Department 
of Scientific and Industrial Research, in 
Greenwich, England, where experiments 
to improve the process are going on, the 
new apparatus shown in the photograph 
has just been developed. Hydrogen gas 
under the terrific pressure of 3,000 pounds 
to the square inch is made to combine 
with coal in these specially-constructed 
converters, and a fuel resembling gasoline 
is obtained as a product. The labels in 
the picture show the steps in the process. 


MOVE GERMAN TROOPS 
IN FAMED ROTORSHIP 


ONCE again a rotorship sailed the seas 
when the 3,000-ton Barbara with its three 
towering cylinders was used to transport 
German troops between Pillau and Swine- 
munde. The invention of the rotorship 
by Anton Flettner, German engineer, near- 
ly a decade ago was hailed as inaugurat- 
ing a new era in navigation. But despite 
a transatlantic voyage by one of the ships, 
they dropped from the news and after the 
construction of the Barbara in 1926 were 
definitely abandoned. Instead of using 
marine propellers, a rotorship uses whirl- 
ing cylinders in the air. They are spun 
by motors, and the force of the wind act- 
ing upon them propels the craft forward. 


PENCIL, COMPASS AND 
PEN IN ONE HOLDER 


A NEw instru- 
ment of many pur- 
poses combines in 
one a pen, pencil, 
and compass. The 
latter is mounted 
in the top of the 
cap. Extra leads 
are carried in a 
magazine at the 
base of the pencil. 
The fountain pen 
is of the lever-fill- 
ing type and holds 
the usual amount. 
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This famous rotorship, with no propeller 
but revolving cylinders, got a belated trial. 

















































JAPANESE GARDENER 
FINDS NEW COMET 


At Brawley, Calif., an obscure Japan- 
ese truck gardener named Masaji Nagata, 
who came to this country twenty-one 
years ago and who grows lettuce and can- 
taloupes by day and studies the heavens 
through his own two-inch telescope at 
night, has suddenly won distinction for 
himself and his name may live long in 
astronomical circles. Not long ago he 
spied an unfamiliar object in the sky. 
When he reported his find to the famous 
Mt. Wilson Observatory at Pasadena, 
Calif., the astronomers there confirmed 
the fact that he had discovered a new 
comet. According to Dr. F. H. Seares, 
acting head of the observatory, it will 
probably be named “Nagata’s Comet” in 
honor of its discoverer. Careful studies 
of star pictures will be made in an effort 
to discover the periodicity of the comet. 


RECONSTRUCTS EXTINCT DODO BIRD 


FAMILIAR as a figure of 
speech is the dodo bird— 
but no one living ever saw 
one, until Prof. Homer Dill, 
of the University of Iowa 
Museum, set out to re-con- 
struct the strange bird for 
modern eyes. After a search 
of many years, in which he 
examined crumbling old 
manuscripts and gathered 
information and measure- 
ments, he has just complet- 
ed a restoration of the 
dodo. The original dodo 
bird was a flightless pigeon 
larger than a turkey. It 
lived on the island of Mau- 
ritius, off the eastern coast 
of Africa, until it became 
extinct about 1681. It had 
an enormous bill, short legs 
covered with scales, and 
curly tail feathers as shown 
in picture at the right. 











Homer Dill, of University of Iowa Museum, and his recon- 
struction of the dodo bird which became extinct in 1681. 
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THE principle of the turntable used in 
railroad roundhouses to revolve locomo- 
tives has been applied by Phillip K. Wrig- 
ley at his Catalina Island, Calif., airport 
for turning amphibian planes so they head 
to sea. Situated in a narrow canyon, the 
island air base proved too small to allow 
planes to turn around by “taxiing.” The 
turntable, twenty-six feet in diameter and 
electrically operated, does the trick. 
Catalina Island is situated twenty-five 
miles off the southern California main- 
land. Amphibian planes cross the chan- 
nel in fourteen minutes, land on the 
water and taxi to a forty-foot concrete 
ramp, lower wheels and run up the slight 
incline and onto the turntable. When a 
button is pressed the table turns. 


Turntable on Island Used to Head Planes Back to Sea 











TINY RUDDER ON PLANE 
WORKS A BIG ONE 
SEVERAL of England’s_ twin-engined 
bombing planes have been fitted with a 
new type of rudder control in 
which a little rudder works the 
big one to make steering easier. 
When the small auxiliary rud- 
der, on outriggers, is turned by 
the pilot, it swings the larger 
surface in the opposite direc- 
tion. A modification of this 
scheme is used in America. 








This new airplane propeller has overlapping blades which re- 
duce its size and, according to the inventor, add to its efficiency. 
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Richard P. Mueller, student pilot, demonstrates the new 
three way control for airplanes which he has invented. 


This electrically operated twenty-six-foot turntable has been 
built on Catalina Island to swing big sea planes around. 












ONE WHEEL WORKS THREE 
CONTROLS IN PLANE 


A SINGLE hand wheel works the three 
fundamental controls of an airplane—the 
rudder for horizontal steering, the ele- 
vators for vertical steering, and 
the ailerons for banking—in a 
new control system invented by 
a student pilot. It is designed 
to simplify flying for the begin- 
ner, since it replaces the hand- 
operated “joy stick” and the 
foot-controlled rudder bar now 
in standard use. Though all 
controlled through the single 
handle, the controls are entirely 
independent of each other. 
Rotating the handle like the 
steering wheel of a motorboat 
or car operates the ailerons. 
Pushing one side forward and 
pulling the other back works the 
rudder. The entire handle may 
be thrust forward or pulled 
back, and in this way the ele- 
vator is operated. 


NEW PROPELLER’S BLADES OVERLAP 


STRIKINGLY _uncon- 
ventional in design is 
an airplane propeller 
developed by a New 
York inventor, with 
three wide, stubby 
blades that overlap. 
Because of its unusual 
shape the designer 
expects it to grasp the 
air with high efficiency, 
and he says that tests 
in a wind tunnel have 
confirmed this view. 
He has built a small 
non-flying model plane 
with an electric motor 
installed to demon- 
strate the invention. In 
use, the propeller would 


cover much less of the plane’s nose; in 
fact it would be so compact that in a 
military plane the machine gunner would 
be able to fire over the propeller blades 
instead of through them. A full-sized 
model of the propeller is under construc- 
tion and will be tested soon on an air- 
plane at a Long Island, N, Y., flying field. 


NEW NON-STOP RECORD 


Tue Federation Aeronautique Interna- 
tionale, world arbiter of airplane records, 
has confirmed the distance mark of 4,995.9 
miles made by Russell N. Boardman and 
John L. Polando in their nonstop flight 
from New York to Istanbul, Turkey. This 
beats the record of Dieudonne Costes and 
Maurice Bellonte, French aviators who 
flew 4,913 miles from Paris to Manchuria. 
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New Mechanical Devices 


IRON WITHOUT PRESSURE. 
This electric ironing outfit for the 
home embodies a new idea, as the 
ironing pad itself is vibrated by 
a motor so that the wrinkles are 
patted out and no pressure is 
called for on the part of operator. f: 











WHEN IS BOTTLE 
FULL? By means of 
the indicator shown 
above, vacuum bottles, 
lamps, or jugs can be 
filled with no fear of 
running them over. The 
cork float in funnel 
rises as liquid enters 
and shows when top of 
the bottle is reached. 
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VENTILATES THE 
KITCHEN. This door of re- 
cent design has in the upper 
section a removable screen 
sash and also a sliding glass 
sash that can be raised when 
needed and lowered into a 
pocket between door panels 
when ventilation is needed. 








SPRAY WINDOW CLEANER. A 
forward movement of the plunger in 
this window cleaning device throws 
a spray over the glass. Wiped off 
with a cloth, it leaves the pane clean. 








READ AND EAT. This 
simple stand holds the 
morning paper conven- 
iently before you and 
leaves the hands free to 
handle food. It is fin- 
ished to harmonize with 
any dining table setting. 


BUMPER FOR MOP. With 


a rubber tipped bumper at- LOCKS HOLD 


DISH ON BALL BEARINGS. With the dish 
shown here, hors d’oeuvres are served in a most 
attractive manner. The dish rests on ball 
bearings and turns at a touch. Seven dishes 
are nested to accommodate a variety of tidbits. 
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tached to your dust mop, you 
can shake it as vigorously 
as you like without break- 
ing it, as the rubber guards 
it when it strikes against 
hard objects. Thus all dust 
can be easily jarred out. 


SCREENS. At right is 
shown a lock that at- 
taches to inside of 
screens in place of the 
ordinary outside  but- 
tons. It holds the screen 
in place and locks it. 
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Make Housekeeping Easy 


SOMETHING DIFFERENT IN SINKS. At 
left is shown a kitchen sink made of a metal 
that looks not unlike the platinum that goes 
into expensive jewelry. It is designed to give 
attractiveness to the kitchen and aid cleanliness, 
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BLACK BOTTOM 
COMES BACK. At 
the right is shown 
a new enamel ware 
that has a bottom 
finished in black to 
hasten the absorp- 
tion of heat. Rim 
and cover form a 
water seal to con- 
serve heat of steam. 



































ELECTRICITY DRIES THE 
CLOTHES. Below is an electric heat- 
er that has a clothes sweep attachment 
that opens its arms to provide room 
for garments you wish to : 
dry. It folds compactly and 
the sweep is removable when 
heater is being used to dry 
hair or merely as a heater. 











BABY’S DRESSING TABLE. 
The canvas topped, metal 
framed table seen at left is 
designed for use in the bath- 
room, It attaches firmly to 
wall above bathtub and folds 
up out of the way when not 
in use. Baby, sinking into the 
canvas top, is in little danger 
of rolling off unexpectedly. 
































ICE CUBES THAT DON’T STICK. The 
tray below is made of saw-tooth grids of tinned 
flexible metal that molds the ice into triangular 
shaped bars. Pressure on the end of grid frees 
it from tray and a single twist releases the ice. 















PROTECTS THE MILK. A milk 
dealer is providing his customers 
with a two-bottle container that can 
be attached to the wall with screws 
or stood on floor. It is made of 
fiber andsis said to keep milk cool. 





















WEIGH BY CUPFULS. The kitchen 
scales seen at the left weigh cooking in- 
gredients and give result in cupfuls. 
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Can a Robot Have a Nose? 


BOUQUET made up of roses sur- 

Aen by sprays of garlic wouldn’t 

make a hit with most people, but the 

combination would seem quite all right to the man who 
has lost, or never possessed, a sense of smell. 

Science can do nothing for such a man. No device 
so far invented can detect a smell. We have mechani- 
cal gadgets more sensitive to sound than the human 
ear, mechanical methods of feeling much more delicate 
than the human touch, electrical eyes to detect light, 
but the science of smells and how to detect them is 
still at the starting point. Those of us who have noses 
in working order can distinguish between a piece of 
garlic and rose without touching them or seeing them. 

What is a smell? Obviously something must enter 
your nose and excite the nerves therein to produce the 
sensation you recognize as smell, but what is it? It 
cannot be an electronic action because an electron shot 
off from a piece of garbage would be just like the elec- 
tron escaping from the finest perfume. Scientists may 
argue as to the exact form of an electron, but they are 
united in believing that whatever its form, all electrons 
are precisely alike. 

It is evident, therefore, that what affects your nose 
are the tiny particles of some tenuous, otherwise imper- 
ceptible gaseous material thrown off by the substance 
producing the smell. The action undoubtedly is electro- 
chemical in nature carried out on an almost incon- 
ceivably small scale. The extreme sensitivity of the 
human nose proves that. 

Of course there are mechanical and chemical meth- 
ods of detecting many types of gases, but the action 
in such cases usually depends on a relatively coarse 
chemical action not to be classed with the delicate 
operation of the animal or human nose. 
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The close relation between taste and smell has long 
been known. Tests have shown that the sense of smell 
is far more important than the relatively crude sense 
of taste. Everyone has noted how food seems to be 
“tasteless” when the eater has a severe cold. 

Now along comes Dr. Blakeslee of the Carnegie 
Institution to show us how very little is actually known 
about either of these interacting senses. He has found 
that there is a wide variation in taste perception even 
among people of normal senses. He found a certain 
chemical that to some people had the bitter taste of 
quinine and to others seemed quite tasteless. 

Undoubtedly the same situation exists with relation 
to the sense of smell. To one person a certain smell 
may be virtually non-existent. To another, the same 
smell may seem powerful and excessively repugnant. 
To a third it may seem a mild and attractive odor. 


Big Variations in Senses 


THE SITUATION with regard to smelling and tasting 
consequently parallels seeing and hearing. While com- 
plete color-blindness is rare, inability to see one or more 
colors is a common failing and there are plenty of 
people who are so tone deaf they cannot tell the dif- 
ference between a third rate jazz band and the finest 
symphony orchestra. Music is just noise to them. 

Variations in taste perception amounting in extreme 
cases to “taste blindness” explain why one child will 
put up a strenuous fight against taking a certain medi- 
cine and another will lick a spoon containing it. 

Both smell and taste are vitally important to all wild 
animals. Without them they cannot long survive in 
the struggle for existence. Human beings are not so 
dependent on these two senses. Their loss or absence, 
however, is a source of potential danger to life. A 
man was recently killed by gas because his sense of 
smell was so deficient that he couldn’t smell it escap- 
ing from an open stove burner. 

The sense of smell also is important in many lines 
of business and in the pursuit of many forms of pleas- 
ure. A butcher who could not recognize the odor of 
spoiled meat would soon lose his customers and nobody 
can estimate how much of the joy of camping hinges 
on the smell of frying breakfast bacon and the keen 
tang of pine woods. 


Experimenting with a Lemon 


Nature provided us with five senses and these five 
all codperate. The impression you get by way of one 
sense is linked up with and confirmed by that received 
from any of the other senses brought into action. 

An experiment made with a lemon shows what hap- 
pens when the senses turn in conflicting reports. The 
strong smelling yellow fruit was completely deodorized 
by powerful solvents and was then perfumed with 4 
trace of oil of rose. It was submitted to several people. 
The tests show how the senses of sight and smell work 
together, for some people decided that it smelled like 
an orange, others that it had the odor of a spoiled 
lemon, and a few thought it smelled like artificially 
flavored lemon candy. The eye said lemon, the nose 
said rose, and the brain scrambled these opposing 
impressions with weird results. 

We have glasses to help those with defective vision, 
hearing aids for the partly deaf, and who now will pro 
duce an artificial device to improve the smelling ability 
of people with subnormal noses? 
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NEW SETS 
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Are the Best in\) History of Radio 
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By 
ALFRED P. 
LANE 


Inthe Popular Science 
Institute laboratory 
a the new radio sets 

ui have been given rigid 
} tests and these results 
4 compared with records 
of previous models 
"f, show 1932 receivers 
ae have high selectivity. 











uperhetcrodyne Circuit Found in Nearly 


All 1932 Recetvers—Selectivity Now Fine 


N SEVERAL ways the new radio 

receivers now being announced are 

vastly superior to previous models. 

Every radio set owner and every pros- 
pective set buyer is interested in knowing 
just how the new sets are better than the 
old ones. If you now own a set, you will 
be particularly interested in knowing how 
great these improvements are in actual 
figures. 

Generally speaking, the new sets will 
be smaller than last year’s models figur- 
ing grade for grade. Not much change 
ls to be expected in appearance although 
of course this fall’s models will be housed 
in cabinets constructed in the latest style. 
Naturally there are minor changes and 
improvements in dial construction and 
other details. 

Aside from appearance, the choice of a 
radio receiver depends on four main points 
of performance. These are sensitivity, 
which means the ability to bring in distant 
stations; selectivity, which is the measure 
of a receiver's power to choose between 
stations close together on. the dial; tone 
quality or faithfulness in reproducing 
speech or music; and volume, the strength 
of the sound impulses which can be devel- 
oped from the loudspeaker without distor- 
tion. 

Nearly every important maker of radio 
receivers has now shifted over to the 
superheterodyne circuit except for the 
lowest priced models. Last year super- 
heterodyne circuits were in the minority. 
This rapid change has been due to new 
ucensing agreements and to important 
mprovements in the superheterodyne cir- 
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cuit itself. These were described in a pre- 
vious article (P. S. M., Feb. ’31, p. 84). 

The Popular Science Institute has been 
testing radio receivers for many years and 
has, in consequence, complete records of 
the performance characteristics of vir- 
tually all the good sets made in previous 
years. After this year’s models had been 
tested, last year’s records were consulted 
for comparison and as all tests have, for 
some time, been carried out on exactly the 
same basis, it has been an easy matter to 
strike averages and so compare the per- 
formance of the new season’s offerings 
with last year’s models. 

The sensitivity of the average new 
model is better than last year’s set. How- 
ever, this is, for practical radio reception 
under average conditions, quite unim- 
portant. In fact, such improvement as 
there has been in sensitivity was not delib- 
erately sought by the manufacturers. It 
came as a natural result of other improve- 
ments. The reason why improved sensi- 
tivity is nearly useless is because there is 
always a certain amount of static in the 
air on all wave lengths and when the sen- 
sitivity is pushed beyond a certain limit, 
the static drowns out any signal that might 
otherwise be heard. 


[\ SELECTIVITY the superheterodyne 
receivers of several different manufac- 
turers set a new high order of performance. 

In order to understand how great this 
improvement has been, it is necessary to 
know how the selectivity of a radio 
receiver is determined. 

Obviously, no laboratory worthy of the 





name would judge selectivity by hooking 
a radio receiver to an antenna and then 
attempt to tell, by listening to the loud- 


speaker, how the set performed. A test 
made that way would be quite meaningless 
because no two people making the test 
would get the same result and the same 
man repeating the test on successive days 
would get different results each day owing 
to changes in the strength of the broad- 
casting and so on. 


HE laboratory method is to use a pre- 
cision-built oscillator which produces 
a miniature radio wave of any desired fre- 
quency and strength. The oscillator is 
carefully measured so that the exact 
strength of the miniature wave is known 
for any setting of the controls. The oscil- 
lator is set first to produce a wave in tune 
with the set and then exactly ten kilocycles 
off tuning. Electrical measuring instru- 
ments are connected to the output of the 
receiver under test so that the strength . 
of the output of the set can be measured. 
Assuming this arrangement is applied to 
a typical last year’s set with the oscillator 
ten kilocycles off tuning and operating ten 
times as loud as when tuned to the set, the 
instruments hooked to the output of the 
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set would register both frequencies at 
about equal intensity. This means that the 
old set would receive two stations about 
equally loud if they were ten kilocycles 
apart in tuning and the unwanted station 
were ten times as strong as the desired 
station. 


ITH exactly this same set up, a typi- 
cal good 1932 set would show no 
interference at all! 

If the strength of the unwanted station 
were increased to one hundred times that 
of the desired station, the new set would 
still bring in the station wanted louder 
than the unwanted station whereas the 
older set would register the unwanted sta- 
tion considerably louder than the wanted 
one. 

Carrying the test still further by increas- 
ing the signals of the unwanted station to 
1,000 times that of the wanted one, the 
latest type set would get both about 
equally loud. With last year’s set the 
unwanted station would be so loud as to 
drown out the wanted one. 

These figures show that the average new 
set has been vastly improved, but you 
must not think that they completely solve 
the interference problem. Serious inter- 
ference still is quite likely even with the 
best set now made. Remember that sit- 
uations are often found where the local 
station, only ten kilocycles removed from 
a distant wanted station, may be received 
with a million or more times the energy 
measured at your antenna. Under such 
conditions you can not expect to get the 
distant station without local interference 
no matter what set you buy. 

There was a time, as the records of the 
Popular Science Institute show, when the 
average radio receiver was far more selec- 
tive to stations on the upper end of the 
dial representing the lower frequencies, 
and far more sensitive to stations on the 
lower end of the dial representing the 
higher frequencies. 

Selectivity and sensitivity figures ob- 
tained by the method outlined held good 
only for one point on the dial. At other 
points the figures were sure to be different. 
That is why, with older type sets, one 
man might report excellent selectivity with 
a certain make of receiver and another 
report excessive interference with exactly 
the same set. It all 
depended on whether 
the excessive interfer- 
ence occurred on the 
upper or lower part of 
the dial. 

In the new super- 
heterodyne circuits 
this unequal selectiv- 
ity and sensitivity has 
been almost com- 
pletely eliminated. 
Sets for this year will 
have uniform recep- 
tion — characteristics 
over the entire broad- 
cast frequency band. 

The greatly im- 
proved selectivity of 
the new sets has made 
useful a greater degree 
of sensitivity. 

This is because static noises are, under 
ordinary conditions, spread all over the 
broadcast band and consequently, the 
broader a set tunes, the more static will 
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How New Sets Excel 


REATER selectivity is 
the main point of 

superiority that the new 
model radio sets have over 
those of last year. 

Sensitiveness shows little 
change. 

Volume is greater than 
any fan could desire. 

Cabinets are compact and 
of latest design. 











be received for any given degree of sensi- 
tivity. With every improvement in selec- 
tivity, the receiver becomes that much 
less sensitive to the static that is coming 
in on bands close to the tuning point of 
the receiver. 

This means that the radio enthusiast 
who is interested in bringing in distant 
stations will have more success with a new 
set than is possible with his old one. He 
will find the new set less “noisy” and con- 
sequently he will be able to recognize and 
log the call letters of distant stations with 
greater ease. 

The question as to how much improve- 
ment in tone quality you will find in the 
new sets depends on whether you are 
interested in a high grade, high priced set 
or in one of the more popular priced 
models. 

There has been virtually no improve- 
ment in the tone quality of the sets at the 
top of the price and quality scale. This is 
not surprising in view of the faithful tone 
reproduction attained last year. It has, 
in fact, been possible for several years for 
any manufacturer to produce a set having 
tone quality characteristics closely ap- 
proaching the ideal. The circuits, tubes 
and parts have been on the 
market for at least that length 
of time. 

This applies to radio receivers 
using push-pull audio amplifica- 
tion with the highest grade audio 
transformers and power tubes 
such as the type 245 or 250, and 





One of the new superheterodyne sets, right, being 
set up in the Popular Science Institute for careful 
testing. At left, arrow indicates one of the new 
tuning units found in the 1932 radio receivers. 

















with the best available dynamic cone loud- 
speakers. 

On lower priced sets the situation is not 
the same. In the past the manufacturer of 
such receivers has found it impossible to 
put in the type of circuit capable of giving 
plenty of volume with reasonable tone 
quality because of the expense of the parts 
involved. The introduction of the new 
pentode power tube type 247 (P. S. M., 
July ’31, p. 76) has made possible a great 
improvement in tone quality in the lowest 
priced sets. In addition to handling much 
more power, it also amplifies to a far 
greater extent so that the first audio stage 
can be eliminated without loss in volume. 
This permits a saving in assembling and 
wiring and therefore makes possible the 
building of a better set in the low priced 
brackets. 


{THIS saving also is passed along to 


you as the radio set owner because 
cutting out the first audio tube means one 
less tube to buy when _ replacements 
become necessary. There is, in addition, 
a slight decrease in the amount of current 
required to operate sets using the type 247 
tube with a corresponding decrease in the 
cost of operation. 

The maximum volume without distor- 
tion possible to obtain from the new 
receivers in the higher price classes is but 
little greater than could be had from pre- 
vious types. This, however, is of but little 
importance because sets employing the 245 
tubes in push-pull circuits, the most popu- 
lar combination last year for the better 
grade sets, could produce much more 
volume without distortion than most 
people wanted. The power handling ability 
of the new type 247 is so great that one 
of them almost equals two type 245 tubes 
in the push-pull circuit. This means that 
getting enough volume is no longer a 
problem with even the most inexpensive 
sets now available. 

Of course automatic volume control is 
now a standard feature of nearly 
all of today’s radio receivers. The 
advantages of this feature as well 
as that of various methods of vis- 
ible tuning were discussed last 
month (P. S. M., Sept. 731, p. 
68). The greater 
power handling abil- 
ity of low priced 
receivers has proved 
an incentive to the 
manufacturers to in- 
stall automatic vol- 
ume control even in 
these sets. When the 
possible volume out- 
put is great, ear-pierc- 
ing noises are produced 
when the dial 1s 
twirled if there is no 
automatic volume 
control. This would be 
especially true Mm 
cases where the set 
happened to be tuned 
to a weak, distant sta- 
tion and the hand 
volume control was 
set to a correspond- 
ingly high level. 

In appearance and performance it woul 
appear that radio sets are more neatly 
standardized this year than ever before 
though some are inferior to others. 
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HAT actually goes on when 

you join two pieces of metal 

by soldering? Many beginners 

at radio experimenting do not 
know, and that is the main reason why 
they find soldering so difficult. 

Unlike most home workshop opera- 
tions, soldering requires relatively little 
skill. Drilling a hole and getting it 
straight or planing the edge of a board 
requires considerably more manual dex- 
terity than does soldering, yet home work- 
shop enthusiasts who do not hesitate to 
tackle the most difficult home workshop 
tasks often shy away from the simplest 
job of soldering. 

Many also get the idea that soldering is 
permanent, that a job once soldered can- 
not be taken apart without considerable 
dificulty. This, too, is a mistaken belief, 
for soldered connections usually can be 
opened in less time than it takes to 
unloosen a corresponding number of bind- 
ing posts. 

Radio soldering and most home work- 
shop soldering is best done with a solder 
composed of half tin and half lead, known 
to the trade as “half and half” solder. 
In theory a solder joint is one where two 
similar or dissimilar metals are joined by 
means of solder, the latter making inti- 
mate, almost molecular contact with the 
surfaces of both metals. 

The difficulty, if any, in making such 
a joint invariably comes from failure to 
obtain the necessary intimate metal to 
metal contact between the solder and one 
or the other of the two metal surfaces 
that are to be joined. Oxidization is the 
chief cause of this trouble. With the 





A B C’s of Radio 


MAY prospective radio enthusi- 
4Y2 asts spend time and money 
installing elaborate antennas before 
attempting to use their new receivers. 
With modern radio receivers much of 
this work often is wasted because the 
new sets are so sensitive that a big 
antenna is unnecessary and in fact not 
desirable. When you get your new 
receiver try it first with a piece of 
bell wire strung around the picture 
molding for an antenna. If the loca- 
tion is especially poor for radio, you 
may have to add a short outdoor 
The limit of effective length 
's reached when the average static 
hoise brought in when the volume con- 
trol Is full on is loud enough to be 
objectionable. A longer antenna 
might bring in more stations but you 
wouldn’t be able to enjoy them 
because of the disturbing static. 
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Soldering is EASY 
..1f It's Done Right 


f \ 
Clean Surface and Flux Insure Good Work Neon te 





Above, soldering iron, heated to the proper 
operating temperature, is brought in contact 


with the end of a piece of bus wire. Note 
droplet of solder-hanging down and refus- 
ing to flow onto either the bus wire or the 
sheet brass. At right, the solder flowed freely 
after a bit of soldering paste had been 
touched to the side of the iron near the tip. 


exception of gold, platinum, and certain 
other precious metals, a fresh surface 


quickly attains a filmlike coating of 
oxide. In the case of aluminum, this 
coating forms almost instantaneously, 


which is one of the reasons why aluminum 
cannot be soldered by ordinary methods. 

In order for the solder to make inti- 
mate contact with the true metallic sur- 
face, this thin oxide coating must be 
removed and kept away until the solder 
has a chance to flow onto the bare metal. 
Fluxes are used to accomplish this pur- 
pose. For electrical work, rosin makes 
an excellent flux, although it is not so 
quick-acting or powerful on badly cor- 
roded surfaces as some of the special sol- 
dering pastes. 


EMEMBER, the fact that the surface 

looks clean and bare is no proof that 
it actually is in that condition. The film 
of oxide may be there and yet be so thin 
as to be practically invisible. 

In order to show, as graphically as pos- 
sible, just what soldering flux does, the 
remarkable close-up photographs on this 
page were specially taken for PoPULAR 
ScrencE MontuHiy. In the picture in 
the center column, a piece of radio bus 
wire of the ordinary tinned variety was 
placed with a bend at the end in contact 
with a piece of thin sheet brass. Then an 
electric soldering iron, which had been 
plugged in long enough to get up to oper- 
ating temperature, was braced in position 
with its solder coated tip resting on the 
end of bus wire. The photograph shows 






a droplet of solder hanging down from 
the end of the iron and resting on the 
sheet brass in a globular state like a drop 
of mercury on a table top. Note that 
the solder is acting somewhat stand- 
offish. It does not seem to want to flow 
onto either the bus wire or the sheet brass. 


HE camera was made ready for 

another exposure and then a drop of 
soldering paste was touched to the side 
of the iron near the tip. It melted and 
flowed down over the tip, the globule of 
solder, the end of the bus wire, and onto 
the brass plate. Immediately thereafter 
the solder flowed down and the camera 
shutter was snapped again to picture the 
excellent solder joint shown in the lower 
picture in the third column. Note that 
in this test neither the soldering iron, the 
piece of wire, nor the sheet brass was 
touched or disturbed in any way other 
than by the addition of the flux as already 
mentioned. 

As these illustrations prove, virtually 
no skill is needed in soldering. It is alli 
a matter of getting the surfaces as ¢lean 
as possible, using good soldering paste or 
rosin core solder, and allowing sufficient 
time for the heat from the iron to flow 
into the joint and warm the metal sur- 
faces to approximately the temperature 
of the molten solder. 
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' ORRY, Mr. Grandin,” Gus Wilson 
apologized to the owner of an 
expensive sedan that had stopped 
at the Model Garage. “I’d be glad 

to go out with you and see if I can locate 
that funny noise but, you see, 1’m expect- 
ing a phone call any minute now. Bring 
the car around tomorrow or the next day 
when you have time to leave it so I can 
give it a good going over.” 

Grandin started his car and drove off 
with the effortless ease of the expert 
driver. Joe Clark eyed his partner specu- 
latively. It wasn’t like him to pass up 
jobs, but Gus went back to the car on 
which he was working without offering any 
explanation. He finished it a few minutes 
before the owner walked in. 

“All ready, Mr. Meekins,” he said. 
“Drive me around a bit so I can see if 
everything is in good shape.” 

Meekins smiled diffidently. “I’m not 
so very good as a driver, Gus, but if you 
don’t mind hearing the gears grind once 
in a while, I’d be delighted to try it out 
that way.” 

By the time they returned Joe’s curi- 
osity was working. 

“Tell me, Gus,” he asked, “why you 
hand Grandin a phoney excuse to get out 
of driving with him and then invite your- 
self for a ride with a dub like Meekins? 
Anybody with half an eye can see Grandin 
is a far better driver.” 

Gus grunted. “Did you ever try to 
drive a horse over a bridge that looked 
all right but wasn’t really safe, and then 
have the horse kind of snort and refuse to 
put a foot on the bridge? That’s how 
Grandin affects me, except of course the 
horse only has his instinct to go by while 
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I’ve got reasons for acting as I did.” 

“What are they?” Joe argued. “Grandin 
can drive rings around Meekins any day 
in the week. You don’t mean to tell me 
an expert driver is not as safe to ride 
with as a dub, do you?” 

“Sometimes he is and sometimes he 
isn’t,’ Gus said noncommittally. “Have 
you talked with Grandin enough to know 
him?” 

“Sure I have,” Joe asserted. ‘“He’s about 
the most conceited bird I’ve ever met. 
The world revolves around Grandin— 
according to him. But what’s that got to 
do with driving a car? There’s nobody 
around here handles a car any better than 
he does.” 

“T’ll admit that,” agreed Gus. “But the 
point is, a conceited, egotistical man, or 
woman, is mighty likely to be a dangerous 
driver no matter how expert he is at 
handling the gear shift and steering wheel. 





GUS Says... 


VERY now and 

then you see a 
car with mudguards rusted through 
in spots. It looks like neglect. 
Actually it may be a case of too 
much care bestowed on the car 
when it was new. Many owners 
think they have to scrape all the 
mud off the underneath sides of 
the mudguards when they clean 
the car. There’s no harm in that if 
the mud is washed off, but using 
any kind of a scraper is sure to 
take the paint off in spots and 
there’s where the rust starts. 
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” 
Makes Good Drivers Bad 







Hurt in Car Crash 


A car owned and driven by H. D. Gran. 
| din, 342 West Main Street, was wrecked 
; and Grandin sustained a fractured leg 
| yesterday in a collision with a truck 
| driven by John Giltry at Hillsbury cross. 
ing on the turnpike. Giltry was unin. 
jured and his truck was but slightly 
damaged. At the hospital it was said 
| Grandin’s injuries probably will keep 
him confined for three weeksor a month. 
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in the cc 

Why? Because the conceited bird always _Rowin 

has it at the back of his skull that he’s cisers ha 

better and more important than the fel- Machine: 
lows he meets on the road. Whenever it’s the thou 

a question of who is to give way, the %t you 

swelled-headed guy instinctively expects B diffic 

the other fellow to back water. When he — ‘at is | 

blows his horn he just naturally expects F Sf"8 m 

other people to get out of his way. lor wom 

“A bird like that is a bad risk for the — ‘! positi 
accident insurance companies because — | whic 
sooner or later he is going to get intoc f ™ the be 
mix-up with some one who either dont — Pment; 
know how to handle a car or else has 4 t Theat 
swelled head too—then there’s a smash.’ he st 

“And if he comes out of it alive,” Joe te be 2 
interrupted, “at least the swelled head + pa 
shrinks a couple of sizes.” width of 

“Not if his bump of conceit is a big one, aan - 
like Grandin’s,” said Gus. “He just nat- Leah of 

urally figures that the other fellow The , 






entirely to blame and he goes barging 
along, letting the rest of the world watch 
out for itself.” 

“Maybe so,” said Joe, “but if you took 
all the conceited drivers off the road 
there'd hardly be any motorists left!” 

“G’wan!” Gus grinned. “You cant 
laugh it off that way. It’s too serious. 
I’m not talking about just ordinary co” 
ceit. Every fellow ought to take a littl 
pride in his own accomplishments. Its 
good for him. It makes him self-confident. 
I mean the bird that’s so swelled up will 
conceit that he’s lost all sense of values 
He forgets that the other fellow has # 
many rights as he has. 

“That,” Gus continued, “is the real 
meat of this safe driving business—reme™ 
bering all the time that the other fellow 
has as many (Continued on page 133) 
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MODEL MAKING : 


Easily 


owing Machine 


Makes It Fun to 


“NAHE energetic, well-set-up 
feeling you have acquired 
through the vigorous out- 
door life of the vacation 

season should be preserved by continued 
exercise during the fall and winter. The 
question is, what kind of exercising can be 
done most conveniently and pleasurably 
in the confines of your own home? 
Rowing machines or sliding seat exer- 
cisers have already answered the question. 
Machines of this type are being sold by 
the thousands at relatively high prices, 
but you can make one of your own with- 
out difficulty and at low cost—a machine 
that is large and powerful enough for a 
strong man and yet can be easily adjusted 
for women or children. Used in a horizon- 
tal position, it gives all the benefits of row- 
ing, which has so often been praised as one 
of the best exercises for all-around devel- 
opment; and placed in an upright position, 
It serves equally well as a wall exerciser. 
The strain at about the end of the stroke 
may be 25, 50, or 75 pounds on each arm, 
depending upon whether one, two, or 
three rubber bands are used and upon the 
width of each. The user may change the 
number of bands at will to give the desired 
length of stroke and resistance. 
The construction of the machine will 


“exercises so many of | the: of 
arms, legs, and body, an 
wives all-around ware 


METHODS 





HOME 








Built 


Keep fit 


sake 
numerous 


For the 
of saving space in the text, 
reference letters and figures have been 
used, but do not be deceived by them into 
thinking that there is any intricate or 


be found surprisingly simple. 


difficult work to be done. The photo- 
graphs and perspective sketch will show 
almost at a glance the method of con- 
struction; and the working drawings, if 
studied along with the following descrip- 
tion, will provide all the detailed infor- 
mation you need. It is important, of 
course, that a very hard wood such as 
maple be used throughout. 

Prepare two side rails A 13% by 3 by 
66 in. and cut groove B 9/16 by 34 in. as 
shown in each side, making them right 
and left. Make foot C 134 by 2!4 by 16 
in., and foot D 134 by 34 by 16 in. At 
each end the latter should be notched to 





IDEAS FOR THE HANDY 





WORKSHOP CHEMISTRY: 





MAN : mI tat ee 








THE SHIPSHAPE HOME 





You can make your bedroom 
a gymnasium by constructing 
this sturdy, foolproof, and in- 
expensive exerciser. Itcanbe 
stored away under the bed. 


By 


CHARLES 
A. 
KING 


- Spin tll os : 


receive the sides A, as shown in the detail 
of the seat at the top of the drawing. 

Assemble by boring %-in. holes 3 and 
3a through A, C, and D, to receive 4 by 
5 in. carriage bolts, sinking the head of the 
latter flush with the top of A to allow the 
rolling seat to be slipped on and off. Sink 
the nuts in the bottom edge of C and D. 
Be sure the distance between the sides A 
is 11/4 in., the length of the separators 
E and E'”. E should be 1 by 9 by 11% in. 
and E!, 1 by 4 by 11!%4 in.; both should 
be squared to exact length and strongly 
fastened in place with 3-in. No. 12 screws 
as shown at 2, for these pieces have to 
resist the racking tendency. 

Cut the two foot rests F 13/16 by 3% 
by 9 in. and cleat G 13/16 by 214 by 8% 
in.; assemble with 1'4-in. No. 9 screws 
and fasten in place with 2! by 2 in. hinges 
as at 4, using 1!4-in. screws in the end 
wood of F. Make the triangular support 
H of 13/16-in. wood cut at an angle of 
45° and fasten them to separator EZ with 
11%4-in. hinges as at 5, which will allow 
both F and H to be folded out of the way 
when desired. 

Locate accurately and bore a ¥%-in. 
hole in each rail at J to receive a 12-in. 
iron rod upon which the plain sheaves K 
revolve. These are each made of three 
wood disks, the middle one being 3% in. 
thick and 5% in. in diameter and the out- 
sides % in. thick and 6 in. in diameter, 
glued with grain crossing and strength- 
ened with 1-in. clinch nails. 

Ball bearing sheaves may be made if 
preferred. Place 1-in. hardwood stock on 
the lathe faceplate and fit a ball bearing 
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DETAILS OF SHEAVES (1wo TYPES) 























RUBBER BANDS 
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skate roller in the center of the sheave. 
Turn the wheel to a diameter of 6 in. 
with a 3-in. groove in the center. If the 
ball bearing roller and axle cannot be 
found in the local hardware store, they 
may be bought cheaply from one of the 
large mail order houses. Make the wooden 
flanged cap L! as shown in the detail draw- 
ing of the ball bearing sheave. Glue it in 
place and drill two holes in the roller at 
6 through which nails may be driven in 
the wood of the sheave to hold the 
















Top, side, and end views of the sliding seat exerciser; details of the seat, sheaves, grip and 
rubber bands; and a perspective of the machine, broken away to show the construction, 


a washer at O? to keep the wheels free of 
the cleats O'. 

As the roller may bruise the top of the 
side rails A, a 4 by 34 in. iron track may 
be placed in a groove in the top of each 
side rail as at 8, if desired, although hard- 
wood alone will stand ordinary usage a 
long time. Assemble the seat with the 
braces at P as shown in the side view, and 
use glue and nails liberally. A little trim- 
ming may be necessary to make the seat 


move freely, and the grooves in the tw 
rails may be waxed. 

Cut a piece of broomstick Q 15% in 
long as an anchorage for the rubber band: 


and fasten it with three 3/16-in. stove 


bolts Q!', nuts, and washers. Discarde 
inner tubes provide the rubber bands 
which in the original machine were cu 
11/16 in. wide and 30 in. long. With a? 
in. lap allowed for tying the ends, thes 
make a band 14 in. long. A short harnes 
strap snap was slipped over the rubber 
then the ends were adjusted for the 2-1 

lap and held while the lap wa 








roller rigidly. A 14-in. steel shaft 
should be used for the bearings of 
the sheaves, which will mean -in. y 
holes at J instead of %-in. holes, as 
used with the plain sheaves. 

If heavy work is to be done on the 
machine, it may be necessary to 
place stiffeners at M to support the 
\Y-in. arbor as shown in the top 
view. If plain sheaves K are used, 
separators N must be made to keep 
each in place. These may be made 
by boring a hole lengthwise through 
l-in. pieces of wood and slipping 
them over the shaft. In either case, 
place washers at each side of the 
sheaves, as at 7. 

The seat top O, which is 34 by 
14 in. wide by 12 in. long, may be 
made of matched boards. Make two 
cleat rails O', 1 by 334 by 12% in. 
and shape them accurately to fit 
groove B as shown in the seat de- 
tail. The ball bearing skate rollers 
may be located by boring %-in. 
holes as at O7, 1% in. from the top 
edge to the center, with a -in. 
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hole at O* to allow the nut to be 
placed on the end of the axle. Place 
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Testing the machine as a wall exerciser. 
regulated easily by changing the size and number of bands. 


The tension is 


stretched and a fishline was wour 
around and tied as sketched at f 
When the tension was released, th 
lap held permanently. 

Six bands were made. Three wet 
slipped over each end of the broom 
stick Q as at Q? and the bolts ( 
tightened. The snaps of one, tw 
or three bands, as desired, vet 
caught in a 1!4-in. harness ring @ 
T in the top and side views. A s% 
cord was fastened to the ring wl 
half hitches and carried through }- 
in. holes Z bored in foot C, the 
over the sheaves to the grip U. 

The grip was made by boringé 
3%-in. hole through a piece of bro0" 
handle 4 in. long, passing the cot 
through, and tying a_bowline @ 
sketched at V. A 2-in. No. 2 rount 
headed screw was driven about hal 
way in each rail as at W in the s@ 
view to hold the grips when not? 
use. Toe straps were fastened ! 
the foot rests F, a hook and ¢ 
were used at X (side view) to ho 
the foot rest in place, the macht 
was given two coats of high-§™@ 
varnish, and it was ready for 
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CANDY BOX MADE OF CEMENTED GLASS 





Thin plate glass can be used to 
make novelty containers for any 
small articles. The one illustrated 
at the left, for example, is design- 
ed to hold a cardboard candy box. 


The sheets of glass are fas- 
tened by a liberal application 
of cellulose household cement. 








appearance of chocolate candies. 
First measure the candy box and 
cut pieces of thin plate glass large 
enough to make the sides, bottom, 
and top of the container. Also cut 
a piece 4 in. smaller all around 
than the top; this is to be 
cemented to the underside of the 
top so that it will fit snugly and 
not slide out of place. The edges 
of all the parts can be ground 








Ir you wish a change from working in 
wood and metal, try using glass. Novel- 
ties made from it have a peculiarly modern 
look, they are so hard and smooth and 
brilliant. That is why they are being used 
more and more in smartly furnished 
homes. A simple yet novel project to 
begin with is a plain glass container such 
as might be used for candy. It should be 
of such a size that it will hold the par- 
ticular kind of cardboard box in which 
you usually buy your candies. Then you 
need merely discard the lid and drop the 
box itself into the glass holder, the close- 
fitting cover of which will keep out the 
humid air that is so injurious to the 


_ A DISTINCTIVE and amusing way to lend 
individuality to your house is to put metal 
silhouettes of roosters on the roof. These 
cut-outs can be used equally well on the 
garden fence or other places about the 
home, Aluminum, brass, copper, or cheap 
sheet iron may be used. In marking the 
design on the metal, take care that the 
legs are a little wider than in real life and 
teénforce them in the back if necessary, 
lor they must stand the strain of high 
winds. Do the cutting with hammer and 
cold chisel on a block of lead or soft iron, 
or on the end grain of a heavy block of 
wood. Touch up the rough spots with a 
file. The 1 in. wide strip of metal left 
at the bottom can be fastened to the roof 
in two ways. One is to cut vertical 1-in. 
slits at 2-in. intervals and bend the tabs 
alternately right and left to fit the pitch 
of the roof, screwing them securely in 
place. Another plan is to solder strap 
hinges to the lower edge of the silhouettes 
and then fasten the hinges to the roof with 
stews. If sheet aluminum is used, the 
inges cannot be fastened to the uprights 
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smooth by using a fine-grained 
whetstone copiously supplied with 
water. Use a clear cellulose household 
cement for fastening the parts together. 
Although invisible, it will hold tenaciously, 
being sufficiently flexible to stand consid- 
erable jarring. Cut off and file down the 
metal points of five glass pushpins of the 
size generally known as No. 2, and cement 
four of them to the bottom to act as feet 
and one to the top to serve as a knob. 
Glass boxes of other sizes may be made 
for holding handkerchiefs, gloves, station- 
ery, cigars, cigarettes, and a variety of 
small articles. Novel glass containers such 
as these form highly acceptable gifts, and 
have the advantage of being inexpensive 
and easy to make —KENNETH MuRrRAyY. 


METAL ROOSTERS DECORATE RIDGEPOLE 





These rooster silhouettes break the straight 
line of the roof and form amusing ornaments. 


with ordinary solder. Before putting up 
the roosters, clean the metal thoroughly, 
being sure to remove all traces of dirt and 
oxide, and apply two coats of dull black 
paint.—DaALe R. VAN Horn. 






The flower adds 
a pleasing note 
of individuality. 


TULIP DESIGN ADORNS 
DAINTY HAT STAND 


To MAKE the decorative little hat stand 
pictured, you will need a 5-in. disk cut 
from a 1 in. thick board, a 3-in. disk of 
4-in. material, and a 7!%-in. length of 
%4-in. wooden dowel. Round off the upper 
edges of each disk, bore a '%-in. hole 
through the center of the larger one, and 

bore nearly through 

f— the smaller one from 
t its underside. For 
the tulip pattern, 
draw a rectangle 2 
* by 5 in. on a sheet 
% yi of paper, divide the 

Y rectangle into 1-in. 

\ squares, and copy 
‘ the lines of the pat- 
tern in the squares 
as shown. Cut out 
the pattern and 
\ mark around it on 

















thin wood; then saw 
the shape from the 
wood and trim out 
the two openings. 
Round all the edges 
of this piece except 
the lower end, which 
should be mortised 
into the base. Plane 
a few shavings from the dowel stick as 
far up as necessary to make a flat surface 
for the tulip shape to rest against. 
Assemble the parts with glue. Enamel the 
rack itself brown and the tulip yellow, 
orange, or red, with rather dull green 
leaves. —HAZEL F. SHOWALTER. 
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ANY readers have asked ques- 

tions about photographic print- 

ing. One, for example, wants 

to know why his prints always 
look dull and gray. Another claims that 
he has had a lot of trouble with defective 
paper and “no-good” developer. Some- 
times the sample prints accompanying the 
letters show one trouble, sometimes an- 
other. When the negatives from which 
the prints have been made also are 
inclosed, it is not hard to spot the diffi- 
culty, but it is not so easy when I have 
only the print to go by and there is no 
way of telling whether the negative is all 
right. 

There really is no reason why any ama- 
teur should have any trouble at all in mak- 
ing good photo prints. The job calls for 
virtually no skill or manual dexterity. 
Furthermore, making prints is interesting 
because you can see the picture come out 
in the developer, and no dark room is 
needed. 

Only the simplest apparatus is required. 
There is first the printing frame. This can 
be bought so cheaply that it hardly pays 
to make one. It is nothing but a rectan- 
gular wooden frame with a hinged, remov- 
able back. The film negative is placed 
with its shiny side toward the clear glass 
that fits the opening in the front of the 
frame, and the printing paper with its 
sensitive side against the negative. Then 
the back is clamped into place, and the 
frame is held to the light to make the 
exposure. If you want a white border 
around the print, cut yourself a mask of 
the proper shape and size from a piece of 
black paper, or purchase one of the self- 
masking printing frames. 

The rest of the apparatus consists of 
three white enamel or glass trays, some 
tubes of M-Q developer or concentrated 
developing solution, some acid hypo, some 
acetic acid, and a supply of photo print- 
ing paper such as velox or some other 
developing-out paper. 

The directions for mixing the developer 
are printed on the container, as is the 
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To insure uniform results in print- 
ing, place a box or other suitable 
marker in such a position that you 
can hold the frame exactly the same 
distance from the light each time. 


“Anyone Can Make Good 












Send in your 
BEST PRINT... 
lt May Win P10 


FOR the most photographically 
perfect picture submitted on or 
before November 2, 1931, PoruLar 
SciENCE MONTHLY will pay $10. It 
may be of any subject, but must be 
taken during the months of Septem- 
ber and October, 1931, by an ama- 
teur and printed by himself. Any 
type of camera may be used, and the 
developing may be done by a pro- 
fessional. Mail both print and neg- 
ative to Photographic Editor not 
later than November 2, and mark 
your entry “October Photo Contest.” 
If you wish the print and negative 
returned, send a_ self-addressed, 
stamped envelope with entry. 


Winner of First Contest 


Arthur A. Annis, of Rockford, 
Ill., submitted the best picture in 
the photographic contest announced 
at the beginning of this series of 
articles (P.S.M., June ’31, p. 84) and 
won the $10 prize. The following 
are awarded honorable’ mention: 
W. W. Behrend, Los Angeles, Calif.; 
Richard Bonnamy, Elmhurst, N. Y.; 
A. L. Fischer, Collingswood, N. J.; 
George C. Friend, Roanoke, Va.; 
Jane Keen, Henry, S. D.; Marvin M. 
Kimbrough, Tallassee, Ala.; Bert 
Leach, Portsmouth, Ohio; Albert 
Rubin, Charlottesville, Va.; Oscar 
Wellander, Roslyn, N. Y.; and 
Wilk M. Works, Vevay, Ind. The 
winner of the July contest will be 
announced next month, 
















FREDERICK D, 
RYDER, Jr. 











As the first 
step in making 

prints, all te 

negatives should 

be sorted according 

to how light or dark 

they seem when held 

before a frosted lamp. 


proper temperature for use. The same 
applies to the packaged acid hypo. 

The trays should be arranged in a row 
with the developing solution nearest 1 
the end of the bench or table where you 
keep the package of paper and the pnitt- 
ing frame. Next to that place a tray con 
taining the ‘“short-stop” solution. This 
consists of 114 ounces of 28 percent aceti¢ 
acid to 32 ounces of water. Of course yo 
need only about 6 ounces of this solution 
in a 4 by 5 inch tray. Next to the shor: 
stop solution place the tray with the fixing 
solution. Both the short-stop and the i 
ing solution can be used several times, bu! 
the developer should be mixed fresh. 

It is possible to get along without the 
short-stop solution by using plain wait 









instead, but I find it worth while asé 
safeguard against finger marks, unevel 
developing, and so on. 
No dark room is needed. Velox ai 
similar papers can be handled by subduet 
electric light, which means 10 feet or mot 
from an ordinary 40-watt bulb. ot 
sort of a shield should be put up—a she 
of corrugated cardboard will do—to ket? 
the direct rays of light from striking “ 
trays or the place where you load the 
printing frame. 
Printing is the point in photograp!) 
where the minor errors in exposing 
developing the negative can be correctt® 
This is, however, only possible if ¥ 
have on hand all four grades of printilt 
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aper, ranging from No. 1, which will 
give a good print from a negative that 
has been taken in a harsh light or is 
overdeveloped, through No. 2, which fits 
average negatives, to Nos. 3 and 4, which 
give respectively more contrast and still 
more contrast. Either No. 3 or No. 4 will 
give a good snappy print from a weak, flat 
negative that has been, for example, 
slightly overexposed and underdeveloped. 

Many beginners are tempted to get 
along with only the No. 2 paper. I strongly 
advise purchasing at least one package of 
each kind right at the start. Later on 
your results will indicate which grades 
you can do without. 

Assuming that you have everything 
ready, the first step is to test the safety 
of your lighting arrangement. Take a 
sheet of No. 1 paper and lay it, sensitive 
side up, on the table or bench next to the 
developing tray. Cover half of it with a 
book and let it stay there with the print- 
ing light turned on for two minutes. Then 
develop it, face down, for 45 seconds, 
transfer to the short-stop tray for 5 or 
10 seconds, and finally put it in the fixing 
tray. If both halves of the sheet are clear 
white, everything is all right. If the 
exposed half shows a shade of gray, move 
the light farther away or get better shad- 
ing with a bigger piece of cardboard. 

Before you make a print, sort all your 
negatives according to how light or dark 
they seem when held in front of a frosted 
electric light bulb. Take either the light- 
est or darkest negative, place it in the 
printing frame shiny side toward the glass, 
and lay a piece of paper against it with 
the sensitive side toward the negative. 
Glossy paper is slightly shiny on the sen- 
sitive side. If in doubt, bite the corner 
of the sheet with the teeth, and the side 


SHEET METAL LANTERN 
IN JAPANESE STYLE 


WO experts, an art teacher and a 

metal craft instructor of long exper- 
ience, worked together in designing and 
constructing the electric lantern illustrated. 
This accounts for its superior design and 
excellent proportions. It is a beautiful 
piece whether finished in sheet iron or 
copper. 

The design represents a typical Jap- 
anese landscape—a cypress tree, the great 
volcano Fujiyama, and a lake. Copy the 
design full size on heavy paper or card- 
board and cut out the open spaces with a 
sharp knife. Then use this pattern for 
outlining each side on the sheet metal with 
soft pencil or crayon. The heavier the 
gage of the metal, the better; 20-gage 
sheet iron was used for the original lan- 
tern. Be sure to leave a tab or flange at 
the top of each sidepiece; it will later 
serve a double purpose, for a part of it is 
dent in so that the roof can be riveted to 
it, and part is bent down to hold the glass 
in place. After the design has been cut 
out with a cold chisel and the edges 
smoothed with files, the metal should be 
raised” considerably with a small ball 
pein hammer, and a few grooves added to 
indicate the tree trunk and foliage. The 
sides are fastened together with angle 
strips, secured with four soft iron rivets 
in each edge. 

_+he roof is a pyramid laid out in one 
piece with a riveted joint. The overhang- 
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dipped in linseed oil. 
dry thoroughly before inserting the glass. 


that sticks to your teeth is the sensitive 
side. 

Place a box or some other marker so 
that you can hold the printing frame 
exactly the same distance from the light 
each time, as shown in the upper photo- 
graph on page 78. Try 10 seconds for a 
starter and develop the paper for exactly 
45 seconds. If the exposure has been too 
long, the print will be too dark and you 
will have to try again, cutting down the 
time by a third. Be sure to develop at 
least 45 seconds. Many beginners get 
flat and muddy prints because they expose 
too long and then cut the time of develop- 
ment in an attempt to save the print. If 
the print is too harsh—all white or black 
—try a lower number paper. If it is too 
soft and gray all over, try a higher num- 
ber paper. 

As soon as you get a satisfactory print, 
mark the correct exposure time and the 
grade of paper on the edge of the film. 
These figures will save paper if you have 
additional prints to make at a later date, 
and the marked negatives also serve, by 
comparison, to determine the proper time 
and paper grade for succeeding negatives. 

If you underexpose a print so that the 
picture does not appear sufficiently dark 
at the end of 45 seconds, continued ‘“‘cook- 
ing” in the developer will do no good and 
will result only in staining the print unless 
the developer is nearly exhausted, in which 
case the development time may have to 
be as much as a minute and a half. 

The rule to use fresh developer each 
time holds good except in cases where 
you mix a fresh batch and only develop 
two or three prints. In that case the 
developer can be poured into a bottle just 
large enough so that it will completely fill 
it, and if it is well corked it can be used 





ing edges are “raised” and curved as 
shown with the ball end of the hammer 
head. It is best to make a complete model 
of the roof in stiff paper and bend up the 
edges with the fingers to get the effect 
before attempting the work in metal. 

To have the proper artistic effect, the 
lantern should be indented with hundreds 
of hammer marks. The simplest finish is 
to clean the metal well with fine emery 
cloth and then wipe all over with waste 
Allow the oil to 


The glass is a matter of choice, as there 


again as long as a week or two later. 
The fixing and short-stop solutions can be 
kept in bottles when net in use, and no 
corks are necessary if they are set away 
where there is little dust. Both solutions 
should be discarded when they become dis- 
colored. 

Be sure to leave the prints in the fixing 
bath for at least 15 minutes, stirring them 
occasionally to let the fixing solution act 
evenly; then wash in running water for an 
hour, also with an occasional stir. 

Cleanliness is vitally important in all 
photographic processes and especially in 
printing. Never let even so much as a 
drop of either the short-stop or the fixing 
solutions get into the developer tray, and 
never use the developer tray for any- 
thing except developer. Each time you 
make a print, develop it and put it in the 
fixing solution after a dip in the short- 
stop; then be sure to wash your hands in 
running water and dry them on a towel 
before you take out the paper for the next 
print. If you don’t do this, fixing solution 
will be carried by your hands back into 
the developer and completely spoil it. 

It is a good idea to keep the developer * 
tray at least a foot or two away from the 
other two so that there will be no chance 
for short-stop or fixing solutions to splash 
into the developer. 


Another photographic article by Mr. 
Ryder will appear in the November issue. 
Meanwhile, if you wish his personal assist- 
ance in improving your camera work, send 
him some of your prints with the negatives 
from which they have been made and 
inclose a self-addressed, stamped envelope. 
He will be glad to criticize the prints and 
to answer any questions you wish to ask 
about photographic matters. 


are many beautiful textures available. I 
suggest an amber color with an antique 
finish—that is, a glass full of bubbles. 

A copper tab at the bottom of each side 
will hold the glass —J. R. ULiricn. 


In wiring lanterns, especially if they are 
to be on open porches and exposed to the 
weather, it is important to observe the 
requirements of the local electrical inspector 
(see P.S.M., Aug. ’31, p.go). 
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This attractive ‘“‘tile-topped” 
card table is just the thing 
for use in your sun parlor. 


HIS card table, which is partic- 

ularly suitable for the porch, 

terrace, Or sun room, wears like 

iron because it is made of iron— 
that is, with the exception of the “tile” 
top of embossed linoleum on a backing 
of plywood. And being of iron, the table 
is more solid and durable than if it were 
of wood, a feature that overshadows the 
somewhat greater weight. 

The total cost of the materials ought 
not to exceed two or three dollars. This 
depends largely on what you must pay for 
the linoleum. Sometimes it is necessary 
to buy twice as much as you need because 
stores are unwilling to cut corners from a 
roll, but it usually is possible to get a 
remnant for a fraction of the regular 
price. 

Make the frame for the top from 34 by 
4 in. or 1 by 1 in. angle iron, cutting the 
corners on a 45° miter in a simple miter 
box like that shown in one of the photo- 
graphs. Each of the sidepieces is 28% in. 
long, measured along the outside edge. 

Corner braces measuring about 5 by 
2% in. on a face are used to fasten the 
frame together. By means of a C-clamp, 
fasten the braces temporarily in place, 
one at a time, and drill the !4-in. rivet 
holes through brace and frame at once. 
Then insert %-in. soft iron, roundhead 
rivets into each of the holes farthest from 
the corners, slip a burr over each rivet, 
and upset the ends with a ball pein ham- 
This will hold the frame in shape, 


mer. 
so omit the remaining rivets for the time 
being. 

Obtain or make four small right-angle 


braces, each leg being about ™% in. wide 


and 1 in. long. Drill these with a 4-in. 
drill so that, when a brace is fastened in 
one corner of the frame by a rivet 
through one of the free holes as shown 
in photograph at top left corner of page 
81, the remaining hole will be in line with 
that drilled through the projecting leg of 
the angle piece. This is to insure the solid 
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with tile-like linoleum 


By WALTER E. BURTON 











The curves of the bar iron legs produce a pleasing diversion 
from straight-line severity. Angle iron forms the top frame. 


anchoring of the leg. You can make the 
small angle pieces by sawing 1-in. sec- 
tions from a piece of 1 by 1 in. angle iron. 

Each of the legs is a section of 14 by % 
in. bar iron cut to a length of 251% in. 
Drill a %4-in. hole through each leg, start- 
ing the drill at a point 4 in. from one end. 
Round this end with a file. Then at a 
point about 2 in. from the same 


iron frame. 


leum. 


construct, and the top ts durably covered 


for holding the brace jn 
place, and make certain 
that the distance from the 
long rivet that forms the 
leg bearing to each rivet 
of the brace is the same, 
In attaching a leg, insert 
a long (2-in.) rivet through 
the frame hole, slip over 
the rivet either several 
rivet burrs, a short length 
of metal tubing, or even 
a section of coil spring to 
serve as a spacer; follow 
this by the leg and another 
spacer; and finally flatten 
the end of the rivet. The 
leg should be rigid, yet 
fold or unfold smoothly. 

For the top or playing 
surface, obtain a square of 
inlaid linoleum having a 
raised tile design in what- 
ever colors you prefer. 
Genuine tile would make 
the table unnecessarily 
heavy. Cut portions from 
the corners so that the 


linoleum will fit around the corner braces 
and the folding leg braces, inside the angle- 
Then polish the surface of 
the linoleum with two applications ol 
floor or automobile wax. 

Cut a piece of 4 in. thick veneered 
paneling to form a backing for the lino- 
It will be necessary to provide 





end, bend the iron to one side 
so that the center of the hole is 
approximately in line with one 
side of the leg. This is to per- 
mit the leg to fold against the 
underside of the top. You can 
leave the remainder of the leg 
straight, or bend it in a pleasing 
curve like that shown. 

To hold the legs rigidly open 
yet permit their folding, a 
hinged brace resembling a desk 
slide is used. You can obtain 
slides at a hardware store, but 
these usually are of brass or 
nickel finish that does not har- 
monize with the iron frame- 
work. It is better to construct 
sturdy braces as_ illustrated 
from 3/16 by % in. band iron 














and iron rivets. Drill both leg 
and frame to receive the rivets 
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An improvised wooden miter box simplifies the cutting 
of the sections of angle iron needed for the top frame 
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At left: A close-up 
view of one of the 
folding braces for 
the legs. Right: A 
wrought-iron ap- 
pearance can be 
given legs and 
frame with a small 
ball pein hammer. 

























recesses at the corners to fit around the 
legs, and also along the sides to allow the 
folding braces to operate. There are 
several methods of fastening this backing 
inplace. Perhaps the best is to cut strips 
of birch or other tough wood, or of metal, 
of such size that they will lie along the 
edges of the plywood back, yet will not 
project below the table edge; then 
fasten these by means of wood screws 
or iron rivets passing through drilled 
holes in the frame. Other expedients 
are to use sheet-metal lugs _ riveted 
in place or even long rivets alone, 
anchored in the frame holes by means of 
two or three deep punch marks around 
them. 

The finishing of the iron parts prefer- 
ably should be settled before any of the 
sections are fastened together. The iron 
can be cleaned thoroughly, all sharp pro- 
jections, of course, being removed, and 
given two or more coats of lacquer in 
suitable colors. But since soft iron is 
used, you can easily produce a wrought- 
Iron appearance, enhancing the effect 


The corner braces are clamped to the frame 
pieces and the holes drilled through both. 

















Detail of one of the four folding brackets 
for the legs, with the important dimensions. 





created by the tilelike top, provided you 
have no objections to an imitation of this 
kind. 

The wrought-iron finish is obtained by 
marking the exposed surfaces of the frame 
sections and legs with the ball end of a 
machinist’s hammer. Make the depressions 
close together, and scatter a few along 
the edges, just as if you had hammered 
the piece to shape. Afterwards it prob- 
ably will be necessary to straighten the 
pieces, because the hammering causes them 
to warp. With fine sandpaper or emery 
cloth, bring out the highlights a bit, and 
apply two coats of the same wax used for 
the linoleum top. You had better leave 
the hinged braces plain, as they work more 
smoothly without hammer marks, but give 
them the wax treatment. 

You now have a card table that will 
not collapse in the middle of a game, and 
one that thrives on hard knocks. If you 
spill something that dissolves the linoleum 
on the table top, simply remove a few 
rivets and the plywood backing, and put in 
a new piece. 


Tips on Calking Outside Cracks 


V UCH of the work done by house 
*"* Owners in calking cracks around win- 
dow and door frames is only short lived. 
This trouble is caused by the fact that 


the calking compound usually dries out, 
but the fault lies in the method of appli- 
cation rather than in the calking com- 
pound. 


In most cases drying out is due 
to the fact that the raw wood, brick, 
stone, or cement in the cracks absorbs 
the oil in the compound. In other 
cases, the body of the calked joint is 
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How plain and mold- 
ed or beaded cracks Cc 
Should be calked. 










too small. If a heavy coat of paint 
is applied to the joints before the 
calking compound is used, most of the 
oil absorption trouble will be over- 
come. In the case where a filler such 
as rags, wood, or paper is used, it is 
well to treat it also to prevent undue 
absorption. Oakum is more conven- 
ient to use because ordinarily it is 
sold ready to apply. 

Where you have a small, narrow, 
or shallow opening, it is best to lay a 
34-in. fillet across the joint as shown 
at A, to provide sufficient material to 
form a tough outer hide or skin and 
still have body enough to keep from 
cracking up and eventually falling out 
of the crack. 
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In many cases the window and door 
frames are fitted with brick molds, 
calking strips, or fancy beads. These 
pieces can be removed and the cracks or 
crevices packed as at B with oakum, min- 
eral wool, or any of the other materials 
made for this purpose. When the crevice 
is very narrow, you can cut off from 3 


2 


to 34 in. of the inside corner of the strip 
before renailing or screwing it into place, 
as at C. It will usually be necessary in 
such cases to tack the material up in the 
opening, rather than try to hold it in place 
while putting back the wooden molding 
or bead. 

If you have some calking compound left 
over, do not forget the cracks between the 
brick porch columns and the porch screen 
framework, the crevice between an inbuilt 
tub and the wall, and other similar open- 
ings. Fill them in, let the compound dry 
until a tough skin has formed, and then 
paint over it. This method has been used 
successfully even in setting joints in floor 
lights where tar would not stay and putty 
always cracked out—H. M. De Voss. 
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We Assemble Our 


and AMPLIFIER 


_ ERE are the parts I bought 
for my short wave tele- 


vision receiver and ampli- 

fier.’ I said as I led Don 
Marshall over to one corner of my base- 
ment shop and pointed to the variable con- 
densers, sockets, and other miscellaneous 
parts piled up on my woodworking bench. 
“You know when we finished that scan- 
ning disk last month you promised to help 
me with the receiver.” 

Don, who is a radio expert of long 
experience and also an experimenter in 
television, picked up the three-tube resist- 
ance coupled amplifier block that had 
cost $2.95. “Not a bad unit,” he remarked. 
“Have you decided on the hook-up you're 
going to use?” 

“That’s where you come in, Don. I've 
tried to figure out a circuit, but all the 
diagrams I've seen are Greek to me, so 
I'm hoping I can take advantage of your 
short wave experience. The man at the 
radio store said that with an amplifier unit 
like that all I'd need would be a simple 
one-tube short wave receiver.” 

“Well,” Don replied, “most television 
receivers have one or two stages of tuned 
radio-frequency amplification. You see 
the television band is so narrow that you 
can't get much selectivity without them. 
It’s a real job, though, to assemble two 
R.-F. stages and shield them properly, so 
well try one stage first. It ought to work 
on the local stuff anyway, and then later 
on if you want we can rebuild the set to 
accommodate the second stage.” 

“Anything you say goes, Don, but how 
are we going to test the receiver when we 
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By Georee Hi. 


Waltz, Ir. 





The author at work 
vision receiver. 


At left: 


set. 


AFTER drilling the scanning disk 
last month, George Waltz set 
about assembling his television re- 
ceiver and amplifier, and in this 
informative article he tells you 
how he and his friend Don Mar- 
shall did the work. You may not 
wish to build a “vision” receiver, 
but if you're at all mechanically 
minded you'll want to know what 
makes a television set “tick.” 


finish it?” I asked. “You know I haven’t 
assembled the scanner yet.” 

Don grinned. “That’s the simplest part 
of the whole problem. All we have to do 
is connect the loudspeaker and then tune 
in on some local television station. If 
we get an ear-splitting buzz-saw wail 
that’s loud enough to be hard on the ears, 
we lk know that the set’s O. K. as far as 
intensity of signal is concerned. 
If we don’t, we'll have to look 
up a better circuit.” 





soldering a connection on his two-tube tele- 
A tapped antenna coil was used instead of the 
interchangeable coils shown on the bench directly 
A picture diagram of the short wave receiver unit. 























































in front of the 


ing the values for the various resistances 
and coils for the two-tube receiver, I 
cleared the top of my bench, got out my 
soldering iron, solder, pliers, and screw 
driver and prepared to go to work. 

“T’'ll tell you what we'll do,” Don called 
out, looking up from the diagram. “Well 
make this a battery operated set to start 
with and then if it’s satisfactory we can 
change over to A. C. operation later on. 
You have a storage battery, haven't you?’ 

“Sure,” I replied. 

When Don had finished the wiring dia- 
gram, he pulled up another chair and 
motioned for me to sit down beside him. 
“In order to make this diagram easy to 
follow,” he explained, “I’ve placed a let- 
ter on each part. This coil, which I have 
marked A, is the antenna coil. It should 
be wound with number twenty-two deouble- 
cotton-covered wire and should have taps 
taken off at the fifth, tenth, and fifteenth 
turns.” : 

“What’ll we use,” I interrupted,“ 
switch and three taps?” : 

“No,” Don replied, “we don’t have t0 
go to that much-tfouble. We can have 
loops at the fifth; tenth, and filteents 
turns and then by changing an ordinary 


we 


Tay i") 





























eal as s = 

“Then as I understand it,” I = = S 
said, “we're going to use a two- T T 

. . SHORT 
tube short wave receiver having wave utr 
; ane RECEIVER 5 | 

one stage of tuned radio-fre- ———» a — 
quency amplification and hook ? —— 
it into that resistance coupled 1 7 7 
amplifier unit.” a 

I a +A 045 


Don agreed with a nod as he 
began sketching out a wiring dia- 
gram. While he was busy figur- 


Wiring diagram for a three-stage resistance coupled 
amplifier. Complete units may be purchased, if desiree 
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by Either Battery or Alternating Current 


spring clip from one loop to the other 
we can get the adjustment we desire. 
Now to go ahead,” he continued, tracing 
the diagram with the point of his pencil, 
“B is a variable condenser having a maxi- 
mum capacity of .00014 microfarads, and 
C is a type two-thirty-two tube and sock- 
et. These resistances, which I have marked 
F and G, are a thousand ohms each, and 
H is twenty-five ohms. This twenty-five 
ohm resistance, which is connected in the 
negative side of the ‘A’ battery circuit, 
causes a voltage drop of about three volts 
and brings the six volts of the battery 
down to less than three volts for the 
tubes. If we were using two dry cells 
of one and a half volts each instead of the 
six-volt storage battery, we could omit 
that resistance because the voltage would 
be just right. The condensers D and E 
are 01 to .1 microfarads. The rheostat 
J should go from zero to fifty ohms and 
serves to regulate the filament voltage. 
The part I’ve designated with the letter 
K is the radio-frequency coil and should 
be wound with number twenty-two, 
double-cotton-covered wire. The second- 
ary of this coil should have forty-eight 
turns, and the primary, which can be 
wound over the lower part of the second- 
ary, should have twenty turns of the 
same size or smaller wire.” 





Complete Diagrams for ‘*Vision’’ Sets Run 


“Can I buy a coil like that?” 
I asked. 

“Oh, I suppose you can,” Don 
replied, “but why bother about 
that? We can wind one in less 
time than it would take to buy 
it. I think I have some num- 
ber twenty-two wire at home. I'll 
go over later and see, but first let’s 
finish going over this circuit. The 
variable condenser L,” he re- 
sumed, “is the same as condenser 
B and is connected across the 
the secondary coil. Connected in 




















AMPLIFIER 
= > 





To cut down regeneration and inter- 
ference, the radio-frequency stage 
was placed in an aluminum shield. 


to? ~—s ceiver. + With that amplifier 
RESISTANCE unit we -won’t have to worry 
COUPLED 7c ° ° 
about the amplifier circuit, but 
I’ve drawn one up for you so 
you can see what it looks like 
on paper. 
“There’s just one more thing 

















O 6 
A +A +C -B +90 +8 +45 


Battery hook-up for the two-tube short wave television 
set having one stage of radio-frequency amplification. 


parallel into the wire which 
leads from the secondary of the 
coil to the control grid of the 
tube are a .0001-microfarad 
condenser M and a half-meg- 
ohm resistance VN. Part P is 
the detector, which is another 
type two-thirty-two tube. R 











° o, 
“B 23V +90 +180 +45 
G Cc 


The short wave hook-up wired for A. C. operation. 
In this case, type 224 tubes and sockets are used. 





is a radio frequency choke, one 
end of which forms one of the 
output terminals to the resist- 
ance coupled amplifier; the 
other side of the output comes 
from the resistance G. That 
finishes the short wave re- 


When we had finished assembling the short wave receiver, Don connected a speaker to the out- 
put of the resistance coupled amplifier and we tested the hook-up for intensity of signal. 
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about this circuit,” Don con- 
tinued when I had finished 
studying the diagram. “In 
order to reduce regeneration 
and interference to a minimum, 
we'll put the antenna coil A, 
the condenser B, socket and 
tube C, condensers D and E, 
and resistances F and H in an aluminum 
shielding can. If we find, when we start 
assembling the set, that it is more con- 
venient, we can put the rheostat J in the 
can also, but it’s not necessary.” 

“T'll have to visit the radio store again 
and pick up one of those shields, but 
before I go I think I'll check up on the 
other parts and see if I’ve all I need.” 

“Come to think of it,” Don replied as 
he put on his coat, “I believe I’ve got 
just the size. shield we'll need. I'll go 
home and look around for it.” 

Don returned soon with a spool of 
number twenty-two wire and a rectangular 
shielding can. Working together, it didn’t 
take us long to assemble the short wave 
receiver and connect it to the amplifier. 

“Now comes the test,’”’ Don said hope- 
fully as he hooked up the loudspeaker 
into the output of the amplifier. 

As Don turned the dials on the receiver, 
I crossed all my fingers and hoped for the 
best. Almost immediately he succeeded 
in picking up the peculiar television sig- 
nal of some station and after making a 
few adjustments brought the signal in 
loud enough to satisfy his critical ear. 
“This circuit,’ he said, “isn’t the best 
possible for the job, but it’ll work fine 
for the local stations and when you get 
better acquainted with the circuit we can 
rip it apart and rebuild it with two radio- 
frequency stages. The best thing to do 
now is assemble your scanner so we can 
try the two units out together. The 
proof of this puddin’ is in the seeing.” 


Next month, George Waltz will tell you 
how he went about assembling the scan- 
ner and will report on the quality of the 
image he obtained. 
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BIG CLOTHESHORSE FOR 
SHOWERY WEATHER 


As 1T seems to rain every Monday in 
the old city by the sea where my home 
is, it is necessary to make provision for 
moving the weekly wash quickly under 
shelter or for drying indoors, so a mag- 
nified clotheshorse equal in capacity to 
50 ft. of clothesline was constructed as 
shown in the accompanying photographs. 
The materials used were oak and poplar 
scraps found in the garage. The horse is 
strong enough to stand considerable wind 
and weather, and it folds up flat 
for storage. It is much more 
practical than the flimsy ones sold 
in department stores. Eight of 
the arms are 7% by 1% by 50 in. 
oak, and four are % by 11% by 34 
in. The thirteen rods are 7% in. 
diameter poplar, 50 in. long. 
There are two poplar spacing 
pieces 7% by 1% by 18 in., with 
semicircular notches at each end 
to drop over the rods as shown. 
The illustrations show its con- 
struction. The only problem was 
where to bore the holes for the 
crossing of the arms; they are 
spaced apart a distance equal to 
one third the arms.—H. JERVEY. 
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If celluloid protectors are used under them, 
paper clips will not cause damage to photos. 



























This sturdily built 
clotheshorse has a ca- 
pacity equivalent to 
about 50 ft. of line. 


In case of an unexpected 
shower, the clotheshorse 
and wash can be lifted 
bodily and carried with- 
out delay under shelter. 


PAPER CLIP PROTECTORS 


PHOTOGRAPHS and other inclosures 
commonly attached to letters and docu- 
ments with paper clips are frequently 
indented or defaced by the wire. An 
excellent way to prevent this is to use 
celluloid protectors under the clips as 
illustrated. Get a sheet of old celluloid 
and cut it into convenient strips about 
Y% in. wide and 2 in. long, and bend each 
of these in half before slipping it over the 
papers. Then apply the clip, which can 
do no damage even if it has a grip like a 
blacksmith’s vise.—F. B. 


RAIN GUARDS KEEP BASEMENT DRY 


’ 


“AIRWAYS” or concrete curbings around 
basement windows of the type illustra- 
ted below often allow a flood of water to 
enter the cellar during violent rainstorms. 
In such cases a good plan is to make a 
galvanized iron rain guard for each win- 
dow, or prepare a dimensioned sketch and 








have a tinsmith do the work. When a 
storm comes up, the guards are dropped 
so as to keep the rain from the pits. If 
the lower edges are bent slightly down, 
no water will run in. A wood button fas- 
tened to the house holds the guard up 
in bright weather.—J. R. 

















A basement window “airway” with rain 
guard which can be lowered in. storms. 





























TRUCK TIRE CONVERTED 
INTO SAFE SWING 


Swincs made from auto tires are quite 
common, but illustrated below is a novel 
improvement in respect to both safety 
and comfort. Any truck tire measuring 
7 in. or more in cross section may be used. 
A good section of the tread is marked 
out; then the casing is cut away from the 
beads for most of the distance around, 
leaving intact a strip of the sound tread 
only about 21 in. long. This is what is to 
form the seat of the swing. The 
remainder of the tread is cut free and 
thrown away. The swing is then hung 
from a tree limb or other support. A 
single rope or chain will serve if the 
swing is attached to it by means of two 
short chains or ropes held apart by a 
wooden spreader as shown. It will be 
found that the beads are stiff enough to 
remain in almost a true circle even when 
two youngsters are in the swing at the 
same time. If desired, a chain or rope 
can be taken from each bead straight 
up to the limb.—Jack Roop. 

















This unusually comfortable swing, big enough 
for two children, is made from a truck tire. 


A STRAIGHTENING ANVIL 


STRAIGHTENING long pieces of small 
pipe and rod stock is quite a job when 
regular shop equipment is not available. 
An old tire rim, however, can be used for 
this purpose. Rolling the stock back and 
forth affords a ready means of testing 
for bends—FrANK W. BENTLEY, JR. 
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“IN A BEARING THERE'S NOTHING i 2 
BUT PERFORMANCE THAT COUNTS”? o’/ 
dy 


| 4 


That's the job...where the grind is steadiest and the going hardest, where 





dependability is essential and performance is the thing that counts... that’s 


. me ner ; 
the job for BICF. FASS -equipped road 
. . ene aa P P building machinein action 
It’s no mere chance that you find &)0CF Anti-Friction Bearings in the and above (left), driving 





wheel on stone crusher 


railway journals of most of the railroads of the world...in most of the great oid 
turning on FACS’ 


JIL elanging mechanical monsters that build our roadways... in practically all Bearings. 
mall of the giant dredges that burrow into river bottoms. Not chance at all. 

hen Ordinary bearings would fall down. 

‘a The answer is that &0¢F builds a bearing up to a job and never down to 

and a price. And whether it’s a dime-sized &0C> Bearing, functioning in some 

ting delicate scientific instrument at terrific speed, or a big brute ELC, taking 


the punishment of some giant stone crushing machine and liking it, depend 
cro=: 


upon it...it was built for the job. 0° puts the right bearing in the right 


place ... and in a bearing there’s nothing but performance that counts. 


SKF" INDUSTRIES, INC., 40 EAST 34th STREET, NEW YORK, N. Y. 











BALL AND ROLLER BEARINGS 
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THE TEMLOK-INSULATED HOUSE 






































When you plan your new home (or decide to remodel), let Armstrong’s 
Temlok help to give you comfort that is lifelong. The expense is small. 
You add on an average not more than 1% to your total building costs, 













Armstrong Offers 
a New Low-Cost 
Building Insulation 
That Saves Fuel... 


Insures Comfort 


ihe ie ts iM 


partite 


ERE is good news for every home 
builder and owner—a fibreboard 
building insulation, gratifyingly low 
in cost, and with improved physical 
properties which mean greater fuel- 
saving and permanent home comfort. 
This new insulation is offered by 
Armstrong, famous for fine linoleum 
and long known as the leading manv- 
facturer of high quality corkboard in- 
sulation. Named Armstrong’s Temlok, 
this new product is presented after five 
years of research and study of the 
problem of efficient home insulation. 
It is a golden tan board of pleasing 
texture, one full inch or full half-inch 
in thickness, fabricated from the heart- 
wood of southern yellow pine. 
Armstrong’s Temlok is a definite 
improvement in fibreboard insulation. 
Why? First, because Temlok locks 
temperatures where they belong. Ef 
fectively retarding the passage of heat, 
this new insulation materially reduces 
fuel bills and insures greater comfort 
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“A PROFITABLE $150 INVESTMENT!” 


On the average, $150 is the added cost of insulating a $15,000 
house with Temlok. This is a very small sum to pay when you con- 
sider the lower fuel bills and the increased home comfort you'll 
get. Right from the start, your $150 Temlok investment will be 
Paying you cash dividends in the form of lower fuel bills. In fact, 
the fuel saved in four years will more than pay for all the Temlok 
used. If you are buying a house that costs more or less than $15,000, 
1‘), of that cost will approximate the slight expense of Temlok. 

















inside the home—protection against 
the icy temperatures of winter and the 
burning heat of the summer sun. 

Second, Temlok has a high resist- 
ance to moisture and so does not lose 
its insulating efficiency. The unseen 
moisture always present in the air is a 
deadly enemy of insulation. Because 
moisture conducts heat rapidly, any 
insulating material which absorbs 
moisture quickly becomes “‘short-cir- 
cuited” and loses much of its efficiency 
as a nonconductor. 


For many decades Nature has been 
storing up resin in the pine wood from 
which Temlok is made. The fibres of 
the pine are so supercharged with this 
natural resin that they have become 
highly moisture-resistant. This in- 
herent property of the raw material 
gives Temlok its unusually low mois- 
ture absorption, making it perma- 
nently efficient. 


Your architect or builder will also 


Armstrong's 


tell you that Armstrong’s Temlok is 
structurally strong, yet light in weight. 
These advantages are important since 
they help to give your house better 
construction without adding any 
further burden to either walls or 
roof. Temlok is also sterile and with- 
out odor. It is easy to handle and 
install. 


Before you decide on insulation for 
your new home or for any remodeling 
work, learn the whole story of 
Armstrong’s Temlok. It may be used 
as a plaster base, or to replace sheath- 
ing, or as wallboard for finishing 
attics, basements, garages, and farm 
buildings. Your local lumber dealer 
can supply it at low cost in the form of 
insulating lath or insulating board. 

Mail the convenient coupon below. 
It will bring youa sample and a book- 
let telling how you can save fuel and 
make your home permanently com- 
fortable with Armstrong’s Temlok. 


Armstrong Cork & Insula-  Armstrongs 
tion Company, 967 Con- 
cord Street, Lancaster, Pa. Product 





















Temlok is strong, but light and quick 
to handle. It saws and nails easily. 





— 











Temlok is the ideal plaster base. 
Plaster bonds tenaciously to its surface. 
And no lath marks show through. 








Apply Temlok in place of lumber 
sheathing. Does all any sheathing can 
do—and it insulates. 


TEMLOK 


I NSULAT 


MADE BY THE MAKERS OF ARMSTRONG'S 
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LINOLEUM AND ARMSTRONG'S CORKBOARD INSULATION 





Name “ 


Armstrong Cork & Insulation Co., 967 Concord St., Lancaster, Pa. 
Please send me free samples ‘of Armstrong’s Temlok and 
booklet giving complete details. I am especially interested 
in: 0 building a new home O remodeling home OC insulating 
garage (© insulating summer cottage (O insulating bara 
0 insulating other outbuildings. 





Street 


City_ 





























































































































Modern Stand Has Plywood Disks for Shelves 








Tus disk stand or occasional 
table is practical, decorative, and 
distinctly modern. The original, 
which was made from white pine 
with disks cut from fir plywood, was 
finished with black enamel and 
trimmed with silver paint, but any 
wood or finish may be used. In 
preparing the four small disks, clamp 
them together in a vise and bore a 
1'%-in. hole through the center of 
all with an expansion bit. Then saw 
them through the center, making 
the cut with the grain of the face 





veneer. The center upright is turned from 
stock 134 in. square, the grooves being 
cut 4 in. deep with a parting tool. In 
assembling, begin with the top shelf. First 
apply glue to the inside edges of one of 
the small disks and fit the halves together 
in the groove; then use brads or screws 
through the small disk to hold the shelf 
securely. Note that the second shelf js 
on the opposite side of the center piece 
from the top shelf, and the third shelf js 
directly below the first, while the fourth 
is under the second. The last step is to 
glue the upright piece into the cross-lap 
base. A little planing may 
be necessary to make the 
base rest evenly. 

To make the disk table 
without a lathe, use a wood 
curtain pole 134 in. in diam- 
eter for the upright and fit 
a knob at the upper end, 
Instead of the small disks, 
use short pieces of 3-in, 
wooden dowel rod to sup- 
port each of the large disks, 
Drill two 3¢-in. holes at 
right angles to each other 











Used as an occasional table, this modern looking 
little stand will hold a smoker’s set, a book or 
magazines, a candy box or dish, and bric-a-brac. 1%" 








f 


BIT CASE MADE FROM OLD FLASHLIGHT 


A CONVENIENT self-indexing holder for 
bit-stock twist drills and gimlet bits can 
be made from a large discarded flashlight 
case. The cover is merely a sheet metal 
disk with an opening for the bits to slip 
through, and a central hole which allows 
it to be mounted on a long bolt passing 
through the center of the case. This cover 
may be placed inside the lens cap as shown 
in the photograph or it may be mounted 
on the outside of the end, depending upon 
the design of the holder and _ personal 
preference. The six interior divisions are 
made as shown from three 1-in. strips of 
brass shim stock as long as the flashlight 
case. These strips are bent V-shape and 
soldered to the long center bolt, which is 
then fastened through the bottom or 
removable end of the flashlight case. The 
compartments are labeled on the outside 
of the flashlight lens cap with the size of 
the bit each contains. To remove a bit, 
the sheet metal cover is revolved in either 
direction to a position opposite the size of 
bit wanted and inverted, whereupon the 
proper size bit will drop out. A holder 
for ordinary twist drills can be made in 
the same way, either by using a smaller 
flashlight case or providing a larger num- 
ber of divisions —Ray J. MArRRAN. 
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DISCARDED FLASH- 
LIGHT CASE 





> — 
BENT STRIP _ 


FORMING PARTITIONS 


The interior is divided into compartments, and 
the top revolves so the bits can be removed. 
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The case from a discarded flashlight may be 
converted easily into an indexing bit holder. 


WORN-OUT TIRE CASINGS 
PAD SHOP SAWHORSES 


DISCARDED tire casings make excellent 
pads for sawhorses, being firm yet resil- 
ient. They wear indefinitely, and since 
they do not stick to a thoroughly dry 
varnished surface, they are especially use- 
ful for furniture repair work. One casing 
will pad two 3 ft. long horses. Use an 
ordinary fine-toothed wood saw to cut the 
rubber and canvas shoe, and a strong- 
bladed hack saw to cut through the metal 
inserted in the lips. Next, at inter- 
vals of 7 or 8 in., cut through the 
metal lips and into the sides of the 
casing for about 3 in. Grasping the 
cut casing at the center, press it out 
straight along the top of the saw- 
/ horse, the slit sides projecting down- 

ward on each side of the cross 
member of the horse; then fasten 
the casing in place with a few nails 
driven through the tabs into the 
sides of the cross member and the 
ends of the legs—J. V. H. 














through the upright piece 
just below each shelf and 
glue the lengths of dowel in 
place—CLyDe THorp. 
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SPOOL USED AS HANDLE 
OF MOISTENING SWAB 


For many jobs about the home which 
involve patching or decorative work, a 
moistening swab is often needed to dampen 
prepared adhesive paper, passe partout, 
binding and other gummed surfaces. 
Usually a small rag is tied to the end of a 
stick, but this is hard to get padded just 
right, and the pad is continually slipping 
off. A much better way is to lay a small 
pad of cotton or cloth over the end of an 
old spool and tie it on with another piece 
of cloth, as shown. This cannot slip off 
no matter how roughly used. Water 
dropped at intervals through the hole in 
the center of the spool keeps the pad 
continually moist.—F, W. B. 


MITERING MODEL PARTS 


Tiny miter boxes for use in model 
making and similar delicate work may be 
obtained for nothing by making use of the 
grooved edge of scrap pieces of tongue 
and groove lumber. In addition to provid- 
ing for miter cuts, such a “box” is useful 
for cutting small parts to accurate lengths. 
Simply insert a stop in the groove at the 
desired point.—F. G. SEMPLE. 
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WILLIAMS SHAVING LIQUID! 
Lather in a very new form. Quick. Mild. 
Just shake afew drops on your brush, and 
there you are. Great, too, for a shampoo. 














SHAVING CREAM——-AQUA VELVA 


eMCAIL THIS! It will show you the way to Face Fitness 



































A Big Day / \head with a Face 


that’s Fit 


Bricut as the morning . . . clear-com- 
plexioned ... eager... all’s right with his 
world, and he’s ready for a big day. 


Any man, anywhere, is always ready for 
a big day with a Face that’s Fit. That’s 
why men who are doing things and going 
places, start their days with Williams 
Shaving Service. It’s the good-morning 
way to good grooming. 

Try it—see how pleasant, how comfort- 
able your face feels at the first touch of that 
luxurious Williams lather. So cool. So mild. 
So moist. Your skin softens, relaxes. Your 
razor seems to have a keener edge as it 
skims through the rich, thick lather, leav- 
ing a path smooth and clean. Williams 
lubricates and conditions. But it never 
clogs or stings. For there is no grease, no 
dye in Williams Shaving Cream! 

Now for Aqua Velva. Dash it on your 
moist face. Feel it tingle as it wakes up 
sleepy tissues. It tightens up the pores, 
helps to care for tiny, unseen nicks and 
cuts. It keeps the natural complexion mois- 
ture in your skin—keeps your face in the 
pink of condition. 

Millions of face-fit men in many nations 


start every day right with Williams Shav- 
ing Service. No wonder! 


JUST NOTICE THE FINE SKINS OF MEN WHO USE 


illiams 
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Tue J. B. Witt1ams Company, Dept. PS-120Glastonbury, Conn., U.S.A. 
Canadian Address: 3552 St. Patrick St., Montreal 


I am anxious to try Williams Shaving Service. Please send me 
trial sizes of Williams Shaving Cream and Aqua Velva. 














Useful IDEAS for Car Drivers 


pee, WVixture Cleans Carbon Out of Motor 





HILE undoubtedly the 

best method of remov- 

ing the carbon from 

an automobile motor 
is to take off the cylinder head 
and scrape and polish it away, 
various solvents will have a 
beneficial effect in many cases. 
One of these mixtures consists 
of 16 ounces of kerosene, 2 
ounces of glycerine and 2 ounces 
of hydrogen’ peroxide. The 
method of injecting this and 
other mixtures designed to re- 
move carbon is shown in Fig. 1. 
A rubber tube is slipped over the 
spout of a small funnel and the 
end of the tube is inserted in the air 
intake opening of the carburetor. After 
the motor has been operated until it 








VALVE RAISED (BY VALVE 15 LOWERED, BUT 


ITS CAM) AND SPRING 1S SUPPORTED } 
HOLDER INSERTED IN HOLDER | 








Fig. 2. A piece of iron pipe cut out on two 
sides is handy tool to hold up valve spring. 


reaches normal temperature, it is set to 
operate at fairly high speed and then the 
mixture is slowly poured into the funnel. 
The rate at which the mixture is fed in 
should not cause the motor to miss. 


71G. 2 shows a novel tool designed to 
facilitate quick valve grinding jobs. 
Instead of using a regular type of valve 
tool to lift the valve and thus permit the 
removal of the retaining pin and the 
spring, this tool is slipped 
in under the valve as _L&AKy 
shown while the latter is in "*°'*")® 
the fully open position. 
Cranking the car one full 
turn will drop the valve 
plunger leaving the spring 
supported in the up posi- 
tion by the device. The 
pin can be removed and 
the valve ground without 
disturbing the spring, 
washer and so on. 

To make this device, 
take a piece of iron pipe 
just long enough to slip 
under the washer when the 
valve is in the open posi- 








through the side of the 
pipe in a lengthwise direc- 
tion. Then cut away 
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Teh ‘so goad RUBBER HOSE TO 
tion. With a hacksaw cut suction CONNECTION ON VACUUM 


TANK OR INTAKE MANIFOLD 


Fig. 4. How air pressure is 
used to stop leaky radiator. 





Fig. 1. How to put carbon 
removing mixture in car, 


enough of the lower portion to permit it 
to slip over the plunger bushing, opening 
up the cut in the pipe somewhat so that 
this will be accom- 

plished without tak- — 
ing away a full half | fomee “'* 
of the pipe. Next |  —azzaat 

cut away the top [| 
portion in the same 
way but removing | 
part of both sides as 
shown. Be sure the [ 
back edge of the top 
portion is not cut 
away as far as the 
lower portion. 














REAR VIEW MIRROR 





(CLARE from the 
headlights of 
cars approaching 
from the rear often 
shines in the rear vision mirror in a most 
annoying manner. Fig. 3 shows how to 
prevent this and still retain the use of the 
mirror. Make a simple frame of heavy 
iron wire slightly larger than 
the size of the mirror. Hinge 
this at the bottom under the 
top portion of the mirror 
mounting as shown. The 
details of the method depend 
on the method of construc- 
tion. Cover the frame with 
a single layer of thin black 
silk cloth. If the cloth is 
thin enough, the headlights 
of cars behind will show 
through sufficiently. 


N ANY methods have 
A been proposed for 
emergency radiator repairs. 
A most ingenious one is 
shown in Fig. 4. Instead of 
attempting to repair the leak, 
atmospheric pressure is util- 
ized to keep the water from 


Fig. 3. Silk cloth used 
to shield car mirror. 


OVERFLOW 
P 














coming out. If you find yourself 4 
long way from a service station and 
the radiator develops a leak, remove the 
rubber tubing that is used to operate 
the windshield wiper, at the wiper, and 
slip this end over the end of the over. 
flow pipe instead. If the radiator cap 
fits reasonably air tight, the reduced 
pressure created in the radiator will 
cause air to flow slowly through the 
leak into the radiator and while that 
is going on no water can get out. So 
long as the motor is running the radia- 
tor consequently will not leak a drop, 
Of course this method will not work 
with a severe break in the radiator such 
as an open seam in the upper or lower 
water compartments as the large open- 
ing would let through so much air 
that the carburetor mixture would be 
disturbed and the motor would miss. 


6 pew air pressure in tires should be 
regulated by the load in the car and 

not by sticking to some arbitrary figure. 

For example, if you are going on a long 
drive alone, the car will ride better and 
the tires will not suffer if the pressure is 
dropped from three to five pounds in the 
rear shoes. The front shoes also could be 
operated at lower pressure with improved 
riding qualities but soft front tires often 


result in shimmy. 


THE TWO CONTACTS 
CONNECTED BYA 


DROP OF SOLDE| 
INSULATION 4 “> 







OUBLE fila- 

ment headlight 
bulbs are no longer 
useful in the head- 
lights when one fil- 
ament burns out. 
However these 
bulbs can be con- 
verted into single 
contact bulbs use- 
ful for dome, stop 






BULB MADE INTOA 
SINGLE CONTACT 
BULB BY A DROP OF 
SOLDER 





lights and so on by 2 
” simple job of Fig. 5. Solder turns 
soldering. If you  gouble filament bulb 


examine such a into fine stop light. 
bulb you will find . 
that there are two contacts at opposite 
sides of the insulation that protrudes from 
the base. Take a soldering iron as shown 
in Fig. 5, and flow a little solder across the 
insulation joining the two contacts. Be 
careful that no solder flows down over the 
insulation and makes contact with the 
metal shell as this would cause a short 
circuit. 





WIN A #1O PRIZE 


Each month we award $10 for 
the best idea sent in for motor- 
ists. This month’s prize goes to 
R. H. Moore, Lombard, III. (Fig: 
4). Contributions are requested 
from all automobile mechanics 
and if published will be paid for 
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This NEW BOOK 


Shows You HOW to Do Things 
..» Easier, Quicker and Better 


Reed 
This 
List of 


Features: 


OCTOBER, 1931 


Much helpful material from the first book 
has been revised and retained, and several 
new chepters added. The 1932 edition 


conteins: 


Home-crefting—ae Hobby that Pays, in 
Pleasure and Profit. 


How to Lay Out a New Shop. Showing 
three typical floor plans for arranging the 
shop furniture, tools and machines. 


How to Select Shop Tools. Money-seving 
hints on choosing saws, tools and machines 
for small, medium or large shops. 


How to Choose Woods for Shop Work. 
Also, data on veneers, plywoods and com- 
positions. 





How to Cut and Fit Wood Joints. Instruc- 
tions for making 24 types, from simple butt 
joints to complicated dovetails. 

How to Equip a New Shop. Building a 
bench, folding work-table, saw-horse, tool 
box and seat, wall cabinet, mitre box, etc. 
How to Cut Metals in the Home Shop. 
Newest methods for working metals with 
hand and power tools—hack saws, circular 
saws, band saws, composition wheels, etc. 


How to Use Grinding Wheels and Files. 


What to Build, and Where to Get Job 
Plans. A unique reference list of 250 things 
to make of wood or metal. 


50 Populer Saws and Tools for Shops. 
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Pee te bs | 
E. C. ATKINS and Company, Est. 1857 : 
428 S. Illinois St., Indianapolis, Ind. 
I enclose a dime for a copy of the ATKINS 1932 Home | 
Workshop Book, | 

| 

A. 6ccckesnbncadessnsasconessdabesessaseaiae ! 
PRINT | 

ee... .ccdedseershsenededdaonssenweaneaneeaate | 
| 

biotin 6b.40.04400840000008 Citi 5604004de000ns | 
My dealer is... 22.2.2 sccccccccccccccccccccccccecs 
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...How to Plan, 
Equip and Enjoy 
a Home Workshop 


ERE is the ATKINS second book 

for home craftsmen! So successful 
was the first book that FOUR large 
printings were needed to satisfy the 
world-wide demand! Now, we an- 
nounce an even larger and better hand- 
book—brimful of latest information on 
workshops—at the same low price. 


Whether you are a beginner or an “‘old timer” 
in home-crafting, you'll find a host of helpful 
ideas in this new book. If you want to start a 
new shop, it tells how to plan and equip one. 
Or, to modernize your present shop, it shows 
the ideal arrangement. If you want to make 
better joints, it shows how to cut and fit 24 
types. IF you wish to build a new work-bench, 
or other shop furniture, it gives diagrams and 
full directions. 


If you do decorative metal work, it shows 
easier ways to cut and shape the pieces. If you 
want new project suggestions, the revised 
“What to Make” list is a gold mine of ideas. 
And, if you plan to add new tools, it shows 
you 50 of the world’s finest saws for home 
shops, and explains why “‘Silver Steel’’ saws 
always give the best service and value that 
money can buy. 


This new book costs only a dime, but you'll 
say it’s worth a dollar when you see what an 
immense amount of practical instruction is con- 
densed into the 36 pages. Written by veteran 
craftsmen, every page tells you how to do 
some feature of shop work quicker and better. 


Send for your book today. It will help improve 
your skill, save your time, 
and double your pleasure 
or profit in home-crefting. 







Cut Out This Coupon 















































































Ornate and decorative as this 
model is, it is not difficult 
to construct, especially if 
you take advantage of our new 
Blueprints Nos. 138 and 13), 
which contain full size draw- 
ings of every important part. 
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Our 


HOSE who have already 

built the hull of the deco- 

rative Roman galley model 

described in our last issue 
(P.S.M., Sept. ’31, p. 78) are now ready 
to proceed with the superstructures and 
details. Those who did not get that issue 
but wish to make the model can do so by 
sending 50 cents for PopULAR SCIENCE 
MONTHLY Blueprints Nos. 138 and 139 
(see page 112), which give all details full 
size. The fact is, you should have these 
blueprints in any case because they make 
the work so much easier. 

At each end of our galley are typical 
shelters made of five-ply Bristol board 
such as is used by artists. These shelters 
apparently varied much in shape so you 
may modify the design if you wish. 

The forward erection consists of two 
pieces as in detail G, with flaps which are 
turned under and glued to the deck near 
its edge. The two front edges are joined 
with strips of glued paper, inside and out- 
side. Some glass-headed belt pins are 
useful for holding the flaps to the deck 
until the glue dries. On top of this is glued 
a small square of wood with molded edges. 
A little plastic material will help to retain 
this. Above is a curl made by fret-sawing 
a piece of wood to the profile given and 
trimming it with knife and file. 

An ornamental treatment is suggested 
for the sides of this structure. It may be 
carved, laid on with gesso, or merely 
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Galley Model 


TAKES on LIFE and COLOR 


painted, but an easy and effective way is 
to cut out thin cardboard parts and glue 
them on, and do the same for the moldings 
around the edges. I decorated the figures 
and the curl in gold and the background 
in silver, and painted the molding a rich 
blue. The stem is scarlet, and the same 
color is carried over the square piece and 
extended in decorative points to the tip 
of the curl. The inside is white, very 
slightly antiqued. 

At the stern there is an inner hoodlike 
shelter, also made of Bristol board to the 
shape given in detail H. There are two 
sidepieces which are glued to the deck, the 
flaps being bent outward, and one back- 
piece H‘’ that fits between them and is 
fixed with glued strips of paper. 

The columns should be erected before 
this part is fastened down. Two oblong 
blocks are fitted against the pieces H and 
glued to the deck to support the columns. 
The tops of the columns have curves filed 
in them to take a crosspiece 5/16 in. in 
diameter and 1%6 in. long. This cross- 
piece has two saw cuts in the top into 
which pieces H are fitted and glued. If 
you can find two fancy upholstery nails 
to ornament the ends, it will save the 
trouble of carving them. 

Having set up the columns, glue down 
the two sidepieces H to the line given 
on the deck plan. It might be well first to 
cut patterns from stiff paper to see that 
they will drop into the slots in the cross- 


beam. When you have them fastened, 
glue the backpiece in position as shown. 

Sidepieces H, like the forward ones G, 
should have suitably shaped strips of card- 
board glued along their edges for mold- 
ings; the forward edges of these can be 
put on before erecting the shelters, but 
the after moldings should go over the 
binding strips. They also can be painted 
before being attached. I decorated the 
stern shelter with basketwork stripes in 
red on white and shaded the edge of each 
stripe; then I glued a medallion of Apollo 
on one side and Athena on the other as 
shown in detail K. The figures are gold 
touched up with dark brown on a blue 
background. Squarely above the cross- 
beam, cut a slot in H’ and in it glue two 
gilded pieces as shown. Separate them 
% in. at the top. 


LONG the outer edge of the after- 
deck there is a low railing; it is cut as 
shown in detail M and has its flaps turned 
in and glued to the deck. It is ornamented 
with a red design on a silver ground, an 
there is a gold ball in the middle. The 
molding is blue and the inside parts are 
white. The gilding throughout can 
done with liquid gold paint, but if you 
can lay gold leaf, which is not difficult, it 
is more effective and lasting. 
At the corners of both the fore- and 
afterhoods, I bored holes in the deck and 
erected 1% in. square posts; these were 
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Gives You a Practical 


Fascinating HOBBY 


= machines Woodworking — a fascinating pastime since the begin- 
shown here are ning of history—has profited by the same influences, the 
available in parts ws 
prsagenonega tot same keen study and diligent efforts that have marked 
deltas cach. the progress of the automobile, radio and other ingenious 
developments of this mechanical age. Standard produc- 
tion . . . modern plant equipment . . . and progressive 
engineering . . . have made possible this complete line 
of wood-working power tools, famous for their utility — 
at a worthwhile price advantage. 


DRILL 
PRESS 
$12.25 


(without motor) 


If excessive cost of power tools has prevented you from 
enjoying the diversion and pleasure of woodworking, we 
suggest that you inspect the’* Driver” 
home workshop at your nearest store. 
Two lines are available: the one 
shown here, and a new, heavy-duty 
line. Both have their definite uses— 
either will give you efficient service. 





Tested and 


Approved by : 
Popular Science 


Institute of Standards 
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$5.50 PLANER $5.75 
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WALKER-TURNER CO., INC., ees ay, 


A MODERN, EFFICIENT PLANT DEVOTED EXCLUSIVELY TO THE DEVELOPMENT OF HIGH-GRADE POWER 


TOOLS 








then glued to the cardboard sidepieces. 

Beams are nailed across the hull at both 
ends (see detail NV on Blueprint No. 138). 
They are square pieces of wood with lion’s 
heads carved on the ends, from the mouths 
of which rings hang down. Both may have 
notches cut in them for the stays. The 
afterbeam also requires slanting notches 
in the forward corner, close to the edge of 
the deck, for the steering oars to work in. 
The anchors will be hung on the forward 
one. The ends of both should be gilded or 
coppered. 


PROJECTING from the bow are four 
large spears to stick into an opposing 
vessel. These are stained brown with sil- 
ver points and should be stapled to the 
hull with copper wire. 

Across the front end there can be 
molded or painted a wreath with crossed 
torches as shown, flanked by a pair of 
pyramidal-headed upholstery nails. Holes 
for anchor and cables should be bored in 
the sides of the bow and framed with shoe 
eyelets. 

The anchors can be of the usual shape, 
but quite stubby, and with short arms or 
stocks, or they may be of the grapnel type 
shown on the assembly drawings. They 
can be made easily by hammering copper 
nails to shape. Do not smooth them too 
much, and give them a coat of orange or 
brown shellac, if made in this way, to pre- 
serve the copper color. The cables lead 
from their rings, under the spears, to the 
hawsepipes. 

Now for the oars; for the bireme, 38 
long ones and 36 short ones are needed. 
If you go to the drug store, you can get 
a handful of doctor’s swab sticks (appli- 
cators) for a few cents. Sandpaper them 
very lightly and cut to length (3/4 and 


se 


2% in.); then for % in. at one end of 
each cut a slight flat, and point the back. 
Cut the required number of blades from 
Bristol board as in detail P and glue these 
to the flats cut in the oars. Then stain the 
shafts light brown and dip the blades in a 
pot of red paint. If your hull is solid, 
make the oars only long enough to project 
the necessary distance. 

Put them in their holes with a touch of 
glue so that the ends of the upper and 
lower blades are in straight lines, with the 
blades either horizontal or sloped to face 
very slightly aft (at the feather). If you 
have made holes larger than the oars, it 
will be necessary to stretch lines (swifters) 
from staples in the hull and tie the inner 
ends to these so that the oars will be kept 
in position. 

The steering oars are made from pieces 
of % in. round wood, slit at the ends to 
take the cardboard blades, which are 
painted red with gilt edges. Through their 
upper ends they should have crossbars. 
They are lashed to the crossbeam. 


HE MAST, which is 84 in. long from 

the deck and stands upright, is a piece 
of 3%-in. dowel stick, tapered a little 
toward the top and with two grooves cut 
at the top. The yard is made of two small 
pieces of dowel, each 6 in. long, overlapped 
and lashed together in the middle. The 
sail is cut to the shape shown. Instead of 
hemming the canvas, I overstitched it with 
a cross-stitch in colored silk twist and 
lashed it to the yard with the same silk. 
The sail may have any one of many 
designs painted on it. On my own model 
I used the winged horse Pegasus. This I 
laid on with gold leaf and shaded with 
Vandyke brown. 


Lashed close up to the masthead are 
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two large blocks, and two smaller ones 
not so close. Through the former lead 
halyards from the middle of the yard to 
bollards (see the deck plan) set in the 
deck abaft the mast; from the other two, 
lifts from the yardarms are carried to the 
same bollards. The lifts are made fast to 
the yard and from there lead aft, Serving 
as braces. Take them to the cuts in the 
after crossbeam, but to opposite sides, | 
braced the yard around a bit so that one 
can see the sail better. From the lower 
corners of the sail the sheets are stretched 
loosely aft and fastened to the railing 


ROM the masthead also come bights 

of cord with two ends leading forward 
and two aft. These terminate in blocks 
having lines which are hauled tight to 
the holes under the crossbeams. 

To the top of the mast should be glued 
a small top for archers. This I made of 
cardboard as in detail Q and painted it 
to give a red basketwork effect. 

The correct thing to have above this js 
a staff with a cross-board on which are 
painted the letters S. P. Q. R., above 
which should be a laurel wreath and then 
an eagle. The cross-board and wreath may 
be made from strips and rings of card- 
board glued together and with slots cut in 
them for the brass rod, another piece then 
being glued on the back. The eagle | 
obtained from a maker of club insignia, 
but it can be made from cardboard or 
gesso, or carved from boxwood, as, indeed, 
can the while design. All this I gilded, 

This completes our unit of the mighty 
Caesar’s fleet. 


Another noteworthy ship model article 
by Captain McCann will be published in 
the November issue. 
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Detail drawings of the bow shelter, the stern hood, the ornamental rails, the mast and sail, the oars, and other 
parts, all of which appear full size on Blueprint No. 139; and a perspective drawing of the assembled model. 
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Fe O you ever long for a cozy cabin all your own near your 
th may favorite hunting grounds, or by that lake where the fish 
= bite best? Why not build one—it's easy. With The Insulite 
ce then Co. Blue Prints, any man handy with a hammer and saw can 
mo quickly erect a strong and durable cabin that will be com- 
a 4 fortable in any weather. 
indeed, 
= Of course, your cabin should be built with Insulite. This full 
ee | inch thick, all wood-fiber insulating board shuts out heat in 
’ g 
Hick summer and cold in winter, insuring year round comfortin any 
a 
hed in kind of weather. 
Made from the tough fibers of northern woods, chemically 
treated to resist moisture, Insulite is not subject to rot or dis- 
integration. Insulite left exposed to the weather for over 15 
years shows no appreciable loss of insulating value or tensile 
strength. 






Because of the structural strength of Insulite and its light 
weight, if you desire, your cabin may be built in sections at 
home and easily transported to the site you own or rent and 
quickly set up. Rear Admiral Byrd used Insulite and took 
his cabins in sections to the far polar regions. 


















Now is the time to build your Hunting Lodge. Send for the 
Insulite Blue Prints. They're complete in every detail—easy to 
read—and they will be sent to you free on request. Just send 
us your name and address. A few hours’ work now will bring 
you many days of pleasure through the years to come. Write 
today. 


THE INSULITE CO. 


1200 Builders Exchange, Dept. 43J 


Minneapolis, Minnesota 
@ACKUS-BROOKS 


INDUSTRIES OPPICERS IN ALL PRINCIPAL CKTPESS 


FREE GARAGE PLANS 


If you are thinking of building a garage, 
send for a copy of our booklet, ‘‘How to Solve 
Your Garage Problem."* It contains complete 


















plans on how to build a one or two car fatage. 
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ints a7 Rough ‘Turning & 


By W. 


HILE solid turning tools are 

without a doubt the best suited 

for rough turning operations, I 

have found that very good 
results can be obtained with an ordinary 
tool bit and holder, provided the bit is 
specially ground for the work. 

In Fig. 1 at A is shown how a left-handed 
tool bit should be shaped for rough turn- 
ing. A larger angle is ground across the 
top of the tool, as shown in the front 
view, and the cutting edge is just touched 
up to the regular angle; this allows greater 
clearance for chips to curl—a desired 
result. This is especially advantageous 
for rough turning high-carbon steel. 

As will be seen in the side view, tool A 
is ground straight across instead of in the 
ordinary way, as shown at B. This is 
because a tool such as B becomes shaped 
as shown at C after a few grindings, and 
then it is absolutely useless for rough turn- 
ing. In regrinding tool A, on the other 
hand, very little has to be removed from 
the top since most of the wear is on the 
point; therefore this tool will hold its 
original shape a longer time and conse- 
quently is more economical. In fact, | 
have done two or three times as much 
work at one grinding with a tool bit like 
A as with one shaped as at B. 

Much of the time required to loosen and 
tighten the tool holder and change its 
angle can be saved by using tool bits of 
various shapes as shown in Fig. 2. A 
straight tool holder set at about 30° to the 
cross slide (60° to the axis of the lathe) 
is used throughout. Then, for cutting in 
distances of more than 1 in., the tool bit 
is ground as at A, the cutting edge being 
marked with a heavy line. Tool bit B can 
be used for the same purpose and generally 
for small shoulders and small radii, as well 
as for turning short lengths of the shaft 
proper. Tool bit C is used for straight 
turning and is better than B except for the 
fact that B will cut more closely into a 
shoulder. While seldom used, tool bit D 
is useful for such work as finishing oil 
“flingers” as shown. 

Radii can be rough turned quickly and 
neatly on a shaft in the manner illustrated 
in Fig. 5. If you are using a tool like A, 
Fig. 2, turn the shaft down to the size of 
the small diameter (in this case 5 in.) plus 


Fig. 3. Diagrammatic sketch showing how two slotted boards 
and some fishline can be used to line up a crooked shaft. 
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Fig. 1. How a left-handed tool bit should 
be shaped for rough turning is shown at A. 
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Fig. 2. Much time can be saved by using 
tool bits shaped for each particular purpose. 


twice the size of the radius (1% in.), or 
6% in. Then use tool B, Fig. 2, to turn 
the shaft down to the required 5 in., stop- 
ping within 34 in. of the shoulder, and 
finally round out the fillet. 

Crooked shafts can be 
lined up before being turned 
by the method illustrated in 
Figs. 3 and 4. I have saved 
several large shafts by this 
method after work had been 
started on them and it had 
been found they could not 
be cleaned up. Two boards 
are nailed lightly together, 
and three saw cuts are made 
as shown, whereupon the 
boards are separated. All 
scale is chipped from the 
shaft to be centered, and its 
ends are chalked. Next the 
shaft is placed on two 2 by 
4’s on the floor and rolled 


a 


Fig. 4. Lining up anj 
center-marking a large 
shaft prior to turning 
it in the engine lathe, 


freely back and forth until the heavy side 


-has been found. The shaft is then blocked 


so that the heavy side is down. 

Place the boards at each end of the 
shaft so that they are about central, block- 
ing them up vertically if necessary. Then 
stretch fishline between the outside pairs 
of saw cuts. Now line up the shaft accu- 
rately by figuring the distance that the 
string on each side 
should be from the 
shaft. For example, {J 
supposing there 
are three finished 
sizes, 12, 8, and 5 
in., as in Fig. 3, 
subtract these di- 
mensions in each 
case from the 
known distance be- 
tween the cords 
and divide by two 
(as 12 in. sub- 
tracted from 18 in. 
equals 6 in. and divided by 2 gives 3 in, 
the minimum distance there must be 
between the shaft and the fishline on each 
side.) When the shaft has been lined up 
as well as possible, draw lines on the ends 
through the middle saw cut, using a scale 
or a hack saw blade. Remove the boards, 
revolve the shaft 45°, and repeat the lin- 
ing-up operation. Center punch the ends 
of the shaft where the two lines cross, 
and drill for centers. 

For rough turning, it is well to use 
solid calipers that work freely, because 
spring calipers catch too readily. 
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Fig. 5. How large 
radii can be neatly 
and quickly turned. 
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SHOP USES FOR SOAP 


A Bar of soap is invaluable to the 
mechanic. A leaky gasoline pipe union 
or coupling can almost always be cured, 
at least temporarily, by rubbing soap 
the threads. Soap can be effectively used 
in babbitting jobs for holding the asbestos 
packing in position over places where the 
hot babbitt would otherwise find means 
of escape. Soaping wood screws makes 
their insertion much easier in hardwo0 
and often prevents the screw from splitting 
the wood. If mice happen to get into the 
shop, plug the nest hole with a piece of 
common laundry soap.—L. B. RosBINs. 
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SHOCKPROOF HOOK FOR ANGLE IRON 

















similar machines. The lower 











Supporting long angle stock at the punch press with a 
hook that has a strong coil-spring shock absorber. 


By MEANS of the special shock-absorb- 
ing hook support illustrated it is possible 
to handle long sections of angle stock 
easily and safely at the punch press and 


SHOP LADLE MADE FROM 
STEAM PIPE FITTING 


WHEN it is necessary in an emergency 
to melt Babbitt metal and no ladle is 
available, an excellent one can be impro- 
vised from a reducing pipe ell with a wire 
handle attached as shown. I have a % 
by 2 in. steam fitting which saved its 
weight in gold the day the idea was born 
in a remote shop in Naguabo, P. R.; and 
it has since remained in regular everyday 
service.—F, W. HUTCHINSON. 





part is made by bending a suit- 
able length of rod stock to the 
shape shown. There is a loop 
at one end to take the hoist 
hook, and a narrow V-shaped 
hook at the other end with a 
projection upon which the angle 
iron rests securely. While this 
projecting support at the lower 
end of the hook should vary with 
the size of the stock being han- 
dled, it will be found that one 
size of hook can be made to 
serve for several sizes of angle 
iron. Much of the impact re- 
ceived when the punch press 
completes a stroke can be taken 
up by adding a spring shock ab- 
sorber to form a connecting link 
between the angle hook and the 
hoist as in the illustration. This 
consists of a housing and a 1-in. 
eyebolt, 8 in. long, around which 
is placed a heavy 3-in. coil spring. 
The spring, which bears against 
the upper end of the housing and 
against the nut on the eyebolt, is 
compressed when tension is ap- 
plied to the lower hook. The 
U-shaped frame can be forged from steel 
plate, and a 2 by 4 by 4 in. block bolted in 
the lower end serves to support the hook 
(see drawing).—JOosEPH C, COYLE. 














3 x 2 REDUCING 
ELGOW 






~. 
oT 4 Ga 
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WIRE HANDLE = 
ATTACHMENT — ~ J] 


For melting Babbitt metal in an emergency, 
a reducing elbow makes a serviceable ladle. 








F THE grain of a grinding wheel is too 

fine for a certain job, open it up by 
passing the diamond across the face 
faster than usual. 


A good follow rest for long thread- 
ing jobs can be made by grinding the 
bore of a roller bearing to a sliding fit 
on the shaft and mounting it in the jaws 
of the steady rest, which should be 
bolted to the carriage. 


When grinding your lathe centers, 
do not guess at the angle. Use the gage. 


When consulting a chart or hand- 
book on the use of the dividing head, 
bear in mind that the word “holes” is 
usually intended to mean the spaces be- 
tween the holes. 





Old Bill says... 





A lap can be charged and also in- 
creased slightly in diameter by using 
two discarded files charged with lap- 
ping compound. Hold them with a 
light pressure against the slowly rotat- 
ing lap. Used in this way, the files 
have a slight knurling effect. 





























ASSEMBLING BENCH LEGS 
FROM STOCK PARTS 


IN MAKING up angle iron legs for 
benches, tables, and stands, it is often 
possible to save time and expense by weld. 
ing nuts at each end as illustrated in the 
accompanying sketches. One nut at the 
top provides a convenient means of at. 
taching whatever the leg is to support; 
and two nuts at the bottom form a socket 
for the caster. It is not necessary to us 
brazing wire as both the nut and the 
angle iron fuse sufficiently to make them 
like one piece.—CHARLES B. Barr. 


ANGLE !RON 










WELD 


LARGE 
STANDARD. 
NUTS 


Aa 








BOLT(OR 
MACHINE 
SCREW) 


atau SecTiIoON A—A 


HOLDING A DIAMOND FOR 
SURFACE GRINDER USE 


THE task of dressing a grinding wheel 
on the surface grinder can be expedited 
and simplified by the use of a hexagonal 
mounting for the diamond stem or holder 
as illustrated at A. Since the mounting 
is 1 in. thick and the hexagon 3 in. across 
the flats, the edges present ample surface 
to the magnetic chuck, thus making it u- 
necessary to use angle plates and clamps. 
This type of mounting also allows the dia- 
mond to be set at various heights quickly 
and without altering the position of the 
wheel (see examples at B). The holder 
is fastened in the mounting with a head- 
less set screw as shown. A variation of 
the hexagonal mounting is the square base 
shown at C. In this case, one corner }s 
removed to allow an angular adjustment 
as at D—F. J. WILHELM. 














MAGNETIC CHUCK MAGNETIC CHUCK 
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LUFKIN 


a 


“Don’t make me 


study Music... 


.. Ll want to be 
a Mechanic!” 


HEN Harry Schams was a little 

boy his folks wanted him to be 
a musician. But he could only dream 
of the day when he would be a real 
mechanic—and the humming of a 
lathe in the shop was music enough 
for him. That’s where his heart was; 
that’s where he wanted to be. And 
that’s where he is now—an expert, 
veteran toolmaker at Leeds & North- 
rup in Philadelphia, where some of 
the most accurate temperature con- 
trol instruments in the country are 
made. 


It's 24 years since Harry Schams 
served his apprenticeship, and he 
still has some of his first precision 
tools! “Of course,” he said, “I’ve 
worn out many a ‘mike’ but, outside 
of that, I never replace a tool unless 
I see one so much better than my old 
one, that I’ve just got to have it!” 


He had just finished grinding a “go 
and no-go” gage, used to calibrate 
the diameter of an important part 
for an extremely delicate measuring 
instrument, requiring the very closest 
accuracy. The gage itself must be 
true to .0001 of an inch and, as the 
picture shows, Harry’s starting to 
check it with a Lufkin Telescoping 
Gage. 


Glancing up, he said: “This tool is a 
good example of what I said before. 
It has one big and necessary improve- 
ment over the old Telescoping Gages, 


For accuracy, improved design and construction, finer finish and balance—demand 


UFKIN PREcISION [OOL 


THE [UFKIN fpuLe C0. Sacinaw, fYficu. 


106 LAFAYETTE STREET, NEW YORK and WINDSOR, ONTARIO 





lents of number and letter size dri U. 8. Standards 
~ —— wages, a depth of threads, weight of 
ron and sheet steel, metric system. etc. Also illustra- 
No. 79A--Range, v2" to ¥, tions and descriptions of the complete line of Lufkin 
Precision Tools, including Micrometers, Calipers, Di- 
No. 79B--Range, 3 7A A" to i, " viders, Combination Squares, Steel Rules, Depth, 
Thickness, Surface, Screw Pitch and Radius Gages; 
No. 79C--Range, ijn to 21, " and practically every other fine tool the shop requires. 


No. 79D--Range, 214" to 314 " 
No. 79E--Range, 31,0 to 6" 


Also packed in sets of 3 and 
5 in red leatherette cases. 


MANUFACTURERS FOR OVER 45 YEARS 
MEASURING TAPES—RULES—TOOLS 
















































Harry Schams finishing a 
“go and no-go” gage, used to 
calibrate diameter of impor- 
tant part for a measuring in- 
strument made by Leeds & 
Northrup Co. of Phila., Pa. 


its two plungers both telescope and 
therefore the handle can always be 
locked in the center. That gives the 
tool just the balance and feel every 
good mechanic wants.” 


It has this other distinctive feature: 
it is so constructed that it will readily 
measure any opening within its 
capacity. It is made in sizes to enter 
holes from 1%” to 6". Its finish repre- 
sents the finest work in modern tool- 
making. The ends of the plungers are 
hardened and ground to a radius, 
giving clearance in the smallest hole 
the gage will enter. Used with a 
Micrometer, measurements to .001 
of an inch and less can be obtained. 





Lufkin Precision Tools carry definite 
improvements over all other tools of 
their kind, and the new Lufkin Tele- 


scoping Gage is no exception. 


Close-up of [UFAIN Telescoping Gage in use 


on a blanking die, 





Send for this FREE CATALOG 


112 pages containing valuable tables of decimal equiva- 











THE LUFKIN RULE CO., Dept. J, SAGINAW, MICH., U.S. A. 
Please send me Lufkin Catalog No. 6. 


Name _ 





Street_ 


ae c ‘ : __ State 


Peer ee te 
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Twisting the top of the grease cup | 








USING PRUSSIAN BLUE WITHOUT WASTE 


MACHINISTS and garage repair men who 
use Prussian blue, which is usually pur- 
chased for economy in cans rather than 
tubes, will find that an ordinary pressure 
grease cup makes a convenient container 
from which to squeeze the pigment with- 
out waste on the work. A small pipe cap 
screwed on the nipple at the end of the 
cup, as illustrated, allows the color to be 
carried in the tool kit with the assurance 
that it will not become smeared over all 
the tools. When the blue is to be used, 
a small amount can be forced out by turn- 
ing the top of the cup. A similar con- 
tainer is- useful for carrying lapping com- 
pound.—H. L. KetcHam. 


BoTTOMING taps are less 
likely to break if the holes 
are first bottomed with an 
old drill ground for the pur- 
pose and rounded on the end 
only enough to provide a 
small fillet at the bottom as 
a precaution against the 
cracking of the work when 
it is heat treated. 








squeezes Prussian blue on the work. 





A QUICK WAY TO MAKE 
ODD SIZED REAMERS 


Ir ONE is called upon to make a special 
size reamer for an odd job, it can be done 
without difficulty by the following 
method: Obtain a piece of square drill rod, 
turn the shank, and mill a slight convex 
on all four sides to within about_ 1/32 in. 
of the edges. Harden and grind all sides 
until the desired size is obtained when the 
reamer is “miked” across the corners, and 
grind a slight nose to serve as a pilot. 

When a hole is to be reamed with a 
hardened section as a guide for the reamer, 
more accurate results will be obtained if 
a knuckle-joint or floating driver is used. 















WIRE LOOPS PREVENT 
HARDENING CRACKS 


Ir HAD been our custom in the past 
when heat treating tool steel parts to fill 
all holes with fire clay in order to prevent 
the formation of cracks during the quench- 
ing operation. This often proved to be a 
time-consuming process, and in many 
instances we found that the fire clay came 
loose in the heating process. 

We have found that wire tied in each of 
the holes in the manner illustrated below 
serves the same purpose. It not only has 
the advantage of being easy to apply, but 
it will not come loose of its own accord 
during the process—R. H. KASPER. 



















































Wire run through small holes in work to be 
heat treated reduces the danger of cracking. 
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LATHE CHUCK ADAPTED 
FOR USE IN SHAPER 


Rounp work can be machined easily in 
the shaper if it is held in a lathe chuck 
adapted for the purpose. 

The adapting device illustrated above 
consists of two steel flanges, each 1 in. 
wide, welded to the ends of a short section 
of 8-in. pipe. Two semicircular slots are 
cut in the bottom flange to allow the 
necessary angular adjustment of the fix- 
ture. Two 34-in. studs, screwed into the 
base plate and extending up through the 
slots, are used to secure the bottom flange 
to the base plate, which in turn is bolted 
to the table of the shaper. The lathe 
chuck is screwed to the upper flange. 

With the set-up shown, the writer in 
his machine shop in Hawaii has been able 
to machine many large pieces of round 
work without difficulty—T. Sakamoro. 
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LEVER AIDS IN SEATING 
HANDWHEEL VALVES 


By usING the simple valve wheel 
lever illustrated, it is an easy matter to 
open and close large handwheel valves, 
The lever, which can be shaped from mild 
steel, should be supplied with a wooden 
handle. Such a lever is useful in the opera- 
tion of a throttle valve—C. WILLEy. 


SHOCK-PROOF PLIERS 


ELECTRICIANS who require pliers with 
insulated handles for working on “hot” 
circuits can easily make their own from 
ordinary pliers. Clean the handles care- 
fully with lacquer thinner. When dry, 
dip each handle into a tall glass or bottle 
filled with lacquer of the chosen color. 
Hang the pliers up by a piece of string 
tied to the jaws until the lacquer has dried 
thoroughly. By repeating this process 
several times, a coat of insulating material 
of any desired thickness may be obtained. 
This is essentially a jacket of celluloid, 
which is a good insulator. For very high 
voltages, slip soft rubber tubing of suit- 
able thickness over the handles while the 
first coat of lacquer is still damp; the lac- 
quer will cement the rubber tightly in 
place —D. B. TEMPLETON. 
















HEAD OF A 
HEAVY HAMMER 





RIVETED OVER PIN 














EXPANDING SCREW LOCKS 
HEAD ON SLEDGE 


A sHorT length of machine screw 0 
bolt, if drilled, taper reamed, and slotted 
as shown, can be used with a taper pin as 
a wedge for fastening on the heads of 
heavy hammers and sledges. 

To use, drill a hole in the head end of 
the hammer handle large enough to allow 
the length of screw or bolt to be driven In. 
Insert the screw and then drive in the 
taper pin. The pin serves to spread out 
the split end of the bolt and forces the 
threads into the wood. The pin can be 
held permanently in place by riveting 
over the edge of the bolt as indicate 
above. —F. J. W. 
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PENCIL POINTING BOX 
FOR DRAFTSMEN 


‘poems pencil sharpening device, intended 
especially for draftsmen, may be left 
on a drawing board or in any convenient 
place without danger of soiling either the 
work, your hands, or the drafting instru- 
ments. 

Running the full length of the box is a 
block of triangular shape, marked A in the 
accompanying drawing. To the upper 
face of this block is glued the sandpaper 
B. When pencil points are rubbed on the 
abrasive surface, the dust falls into the 
space in the bottom of the box instead of 
being scattered about as is the case if an 
ordinary sandpaper block or small file is 
ysed.— JOHN C. ZIMBECK. 
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SPACE FOR PENCIL DUST 





With a pencil pointing box such as this you 
can keep your hands and instruments clean, 


HOW TO SHARPEN SIDE 
CUTTING PLIERS 


VEN expert mechanics often have 

side cutting pliers in their tool kits 
which have very dull or possibly battered 
cutting edges. Just because the jaws can- 
not be separated so as to use a wheel to 
sharpen them is no reason why pliers 
should be allowed to continue in this state. 

Carborundum in the form of a 4 by 
Y, by 3 in. stick such as is used for keep- 
ing an edge on pocketknives will sharpen 
pliers perfectly. Apply oil and rub with 
4 slow motion as if filing. First, use the 
broad face of the stone to straighten out 
the edges, and test them by closing the 
pliers and looking through the slit at a 
light. Then proceed to sharpen the edges, 
being guided by the previous angle and 
your sense of touch. A thin, keen edge 
is desirable for light wire cutting, and a 
rather blunt, thick edge for cutting heavy 
or hard stock—LesTER C. PERTLE. 


%4" x 4" CARBORUNDUM 








STRAIGHTENING THE CUTTING EDGE-” 


The two processes necessary to reshape and 
Sharpen pliers with dull or battered edges. 
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screw-driver,” 


Highway Patrol 


Buy this pair of “Yankee” Screw-drivers 
15, with 
Thumb-turn and Ratchet, gets the best 
You turn blade 
with thumb and forefinger to start the 
wobbly screw, while hand steadies driver 
Once started, you send screw 
home by ratchet movement—simply mov- 


for your car. “Yankee” No. 


of pesky little screws. 


and screw. 
ing handle to and fro. 


Great time- and _ labor-savers—these 
genious “Yankee” Screw-drivers, 


ments, 


Remember, no screw-driver is a “Yankee” 
Ratchet, unless marked with the name. 
Always like 
new ... Chromium Plating over nickel 
on “Yankee” Tools now adds beauty and 


Ask dealer for “Yankee’’. 


durability at no increase in price. 


“Yankee” Ratchet Serew-drivers 


No 15 —"Thumb-turn” on blade starts the 

° * wobbly screw. Ratchet movement 
drives it home. Blade 3/16” diameter. Six lengths: 
2”, 70¢; 3”, 75¢; 4”, B0¢; 5”, B5¢; 6”, 90¢; 
8”, 95¢. 

=—For husky screws. Eight blade 

No. 1 0. lengths: 2” 65¢: 3”, BO¢g; 4”, B5¢; 
5”, 95¢; 6”, $1.05; 8”, $1.20; 10”, $1.45; 
12”, $1.60. Ratchet Shifter moves lengthwise. 
No 1 —Same as No. 10, except Ratchet 

° ® Shifter moves across tool, 


66 


| ™ ee & had 
to borrow small 


us 


part of story motorist 
told after meeting 


with 
right and left ratchet and rigid adjust- 





‘YANKEE’ TOOLS 


MAKE BETTER MECHANICS 


““Yankee”’ 
“‘Yankee”’ 


Send me 
famous 


Name 





Address 











Ratchet, Quick-Return Spiral Screw-drivers. 
(11-inch), Ratchet Tap Wrenches, Automatic-feed I 
and Breast Drills, Removable Squared-Up Vises, Et« 
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Working on ratch- 
et, the handle 
moves to and fro 
with your hand. 
Finger-touch gives 
right or left ratch- 
et, for driving or 
drawing screws; 
or makes it a 
rigid driver. 





NORTH BROS. MFG. CO., Lehigh Avenue, Philadelphia, U. S. A. 


Tool Book showing Adjustable-tension Push Drills, Bit Braces with 


New Two-speed Hand Drills 
Sench and Chain Drills, Ratchet Hand 


sccssésnets estes 
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Repairing a Burned Out Electric Soldering Iron 

















At left: The heating coil 
is carefully centered in 
the paper tube which acts 
as a form for the plaster. 
Above: Connecting the 
coil to the extension cord. 








E.ectric heating elements for various 


purposes can be made easily and inex- 
pensively by embedding a suitable coil 
of nichrome resistance wire in a mixture 
of plaster of Paris, water, and sodium sili- 
cate solution (water glass). This method 
can be used, for example, when an electric 
soldering iron is burned out and a new 
element cannot be obtained. 

Carefully remove and measure the wire 
in the old element and purchase a spool 


BECAUSE it has a special 
clamp at one end, this at- 
tractive bookmark is al- 
ways where you want it. 
The clamp is slipped over 
the upper edge of the back 
cover of the book, so there 
is no danger of tearing the 
pages as is the case with 
bookmarks that are at- 
tached in any way to in- 
dividual leaves. 

A small piece of split 
sheepskin leather in almost 
any desired color may be 
purchased from your local 
bookbinder. From this cut 
a strip 1 in. wide by 12 in. 
long and make notches on 
either side of each end as 
shown in the drawing. 
The metal parts are made 
of spring sheet brass .015 in. thick. The 
clamp is cut in one piece, and after one 
side has been hammered with a ball pein 
hammer, it is bent to shape in the vise. 
The pendant may be cut in any shape 
desired; for example, an arrowhead, when 
hammered, is quite decorative. The slots 
for attaching these two pieces to the strap 
are made by drilling a hole through the 
metal at each end and making the straight 
cuts with a small cold chisel. The edges 
are then smoothed with a file. 

If an initial or some other ornamenta- 
tion is to be etched on the pendant, paint 
both surfaces and the edges with black 
asphaltum varnish except where you wish 
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A LEATHER BOOKMARK YOU CAN’T LOSE 


At one end of the bookmark is an ornamental 


of nichrome wire of the same gage. Cut 
a piece to the length of. the old element 
and wind it tightly about a pencil, after- 
wards running the return wire back 
through the center of the coil. Prepare 


a form for the plaster by making a paper 


tube slightly larger than the coil and 
fastening it upright on a block of wood 
with sealing wax. Center the nichrome 
coil in the tube, with the ends of the wire 
projecting out of the top. 






pendant of 
brass; at the other end is a clamp that grips the back cover. 


the metal to be etched. After the asphal- 
tum is thoroughly dry, immerse the pen- 
dant in commercial nitric acid for a few 
seconds, or until the design stands out. 
Remove the asphaltum with kerosene. 

The two binding strips, which are made 
from the same sheet metal, are \% in. 
wide and 1% in. long and are bent as 
shown in the drawing. Polish all the pieces 
and give them a brush coat of banana oil 
or clear lacquer. Insert one end of the 
leather through the slot in the clamp, suéde 
side out; then fold it back, slip one of the 
binding strips over the two thicknesses, 
and hammer the ends down. Trim off the 
surplus leather. Attach the pendant to 






plaster of Paris in a solution of thre 
parts water and one part water glass an¢ 
pour it into the tube. The mixture shoul 
be quite thin. 

Remove the paper after the plaster hj 
set and bake the element until it is dy 
and very hard; then insert it into the iron 
through the handle. Fasten the connec. 
ing lugs on the extension cord to the ek. 
ment by crimping them tightly over th: 












Then mix 


ends of the nichrome wire with plier 
The joints should be -coated with a littl 
of the plaster of Paris mixture and the 
element shoved into the metal tube, al 
being held in place with the threaded 
rubber bushing which is regularly a par 
of the iron—GeEorGE S. GREENE. 



























































CLAMP BLANK 
Y2" SQUARES | 
LAST 
BEND 
FIRST 
BEND 
SECOND 
BEND 
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BINDING 
FINISHED 
PENDANT STRIP CLAMP 











LEATHER STRAP 





How to cut out and bend the clamp and make 
the pendant, strap, and small binding strips. 


the other end of the leather strap in tht 
same manner.—Di1cK HUTCHINSON. 









SUCTION grips, which are used so exte 
sively on automobile ash trays, mat© 






holders, and sun shields as well a @§ 


household novelties, will stick better # 
they are rubbed on a cake of soap belot 
they are wetted and applied.—wW. R. 
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THIRD PULLEY IMPROVES | 


ebiuiengiapaemrenged | LARGEST-SELLIN G 
Auto Polish in the world 
























run from the house to a pole in the 
yard often cause difficulty in windy 
weather because sheets, towels, and other 
linen wrap themselves around both the 


An extra pulley 


at the pole sep- 
2 arates the lines. 
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upper and lower lines. This can be pre- 
vented by using an extra pulley at the 
pole end as shown. 

Anyone who has struggled to take in 
clothes during a violent storm will appre- 


SPEED BLEND 





al Fate the value of this suggestion. Re- | The mew No. 7 Duco Polish is fast, safe, easy to use 
. par cently I saw an elderly woman having a | ; 
? strenuous tussle to get her washing off Le. NCE you give your car the SPEED BLEND treatment, 
the line during a windstorm. In pulling | — ; ore di ’ 
the rope by sheer strength through the | Rena you'll never go back to ordinary polishes. SPEED BLEND 
_— tangle of clothes, she must have done at is the modern polish—developed by the same du Pont chem- 
| least two or three dollars damage, beside ists who created Duco. It’s fast and it’s easy to use—whisks 
| exhausting herself. It was her experience ost . ae 
| that set me thinking of a way to solve this away Traffic Film* and restores the brightness of the original 
| problem.—THomas Mace. finish in one quick, time-saving operation. SPEED BLEND 
| is safe as well as speedy; it contains no acids or grit. Car 
|| PERMANENT FASTENING , Tah Glico . 
| FOR FRICTION TAPE manufacturers recommend it. Millions of owners are happy 
| in its use. Try a can. It’s magic ... Made only by du Pont. 
HEN electric wires have been 








wrapped with insulating tape, the 
outer end usually loosens after a time | 
because the tape has dried out. This is 
unsightly and may be dangerous if the CG—S> 
bare wire is exposed. It is a good plan, ——| 


CARE WILL SAVE YOUR CAR 


QUICK CURE FOR 
WORN SPOTS! 


Touch up worn places and 
scratches on fenders, bump- 
ers, tire carriers, etc., with du 
Pont No. 7 Touch-up Black. 
Brush supplied in can. 








SU DONT 


INSULATING OR 
FRICTION TAPE 
{ \ \ 


ENDS SLIT 


aie | 











PRESERVE THE 
LUSTRE! 


After polishing car, 
use du Pont No. 7 
Super-Lustre Cream 
to preserve gloss 
and protect finish 





SAVE THE TOP! 


Restore the lustre, 
waterproof the top 
with No.7 AutoTop 
Finish. You can 


STOP RUST-CHOKE! 


Clean out rust and 


“ 











The end of the fricton tape is split, both 
Parts are twisted, and a firm knot is tied. 


scale from your en- 
gine cooling system 
with No. 7 Radiator 
Cleaner. You'll be 
amazed at the in- 
creased power, better 
engine performance. 





KEEP BRIGHT- 
NESS BRIGHT 


with No. 7 Nickel 
Polish for radiator, 


against weathering. 
Much easier to use 
than ordinary waxes. 


brush it on in half an 
hour. It dries over- 
night. No. 7 is made 
by du Pont, the 
world’s leading 
maker of auto top 
materials. 






























































—— 
ts therefore, to split the end of the tape lampsand hardware. 
. after it has been applied, as shown at A, 
hk | - — both parts as at B, carrying one SEND COUPON— E. I. DU PONT DE NEMOURS & CO., INC., 
sai of them around the wire in a reverse Desk P6, General Motors Building, DETROIT, MICH. 
eatin for one turn. Then the ends are GET BEAUTY KIT Canadian Industries Limited, P & V Div., Toronto 9, Canada 
ten a as at C. This makes a bestia that Containing generous samples of (1) No. 7 Duco Send me your Sample Beauty Kit for my auto. I 
| tch not loosen.—E. W. WERNER. Polish, (2) No. 7 Super-Lustre Cream, and (3) No. am enclosing 10 cents (coin or stamps) to help pay 
, 7 Auto Top Finish. Enclose 10 cents to help the mailing cost. (Good only in U. S. and Canada.) 
ag AMATEUR mechanics who work with alumi- | cover postage. i) la oe 
ri ° ° % 
ot a or attempt to repair aluminum parts | «~paggic FILM —Oily, sticky dustandgrime, |] NAME 
| find that the best cutting fluid or | baked by the sun into a hard film which soap . 
ubricant to use is kerosene.—L. B. R. and water can’t remove. Speed Blend takes it off poases 
siepectaac, —quickly—easily—safely. 
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nlaid Leather Case 





Holds Folding Clothes Haneer; 









PLAN OF LACING FOR 






OR HEAVY LINEN 
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FOLDING HANGER 
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HIS unusual inlaid leather case tooled monogram and hookless fastener will prove a useful 
will gladden the heart of any trav- 










especially since they take up so little trast with the stock used for the sides of The ends of t 
room. the case. It is laced in position, as shown, ful handling 
Before deciding upon the size of the the holes for the lace being spaced about When the 








store or at the notion counter of a depart- fit in the sidepiece. floor wax or 
ment store, or make your own, if you Hookless fastenings may be obtained in 
prefer. It is suggested that a case large a variety of style and lengths at nearly CUTTI 
enough to hold a set of three hangers is all department stores. The fastener is 










Sheepskin or kid, which are soft and very _ to the leather, then sew or lace it securely glass cutter 
low in cost, will serve well 
for the body of the case, and 
a small piece of tooling calf 
may be used for the inlay. 
If a case of a better quality 
is desired, calfskin or other 
high-grade leather may be 
used. Only two pieces are 
needed for the body of the 
case, and these may be 
either laced or sewed to- 
gether, as preferred. 

The method of decoration 
is one that is new in this 
series of articles—the set- 
ting of one piece of leather 
into another in such a way 
that the contrasting colors 
and textures of the two 
leathers form the design. 























—_ By using a tooled inlay of contrasting color, a pleasing two-toned effect 
Very striking and novel is obtained. The inlay should be laced with leather of a matching color. 
















If you travel—and who doesn’t in this day and age?—this novel clothes hanger case with 


addition to your accessories, 


eler, for it holds three or more effects may be worked out in this way, in place. It is best to sew the tape with 
folding clothes hangers. The although there is some danger of over- a sewing machine along the very edge 
clothes closets in guest rooms rarely have doing the ornamentation; it must always and afterward either sew with heavy cord 
a sufficient supply of hangers, and it is a be used conservatively. The inlay should _ or lace with leather, depending upon which 
distinct advantage to carry your own, be good tooling calf and in marked con- method is used in making the case itself. 


he fastener will require skill- 
to avoid unsightly bulges. 


; case is completed, the exte- 
case, purchase the hangers at a ten-cent 1% in. apart. The inlay should be a good rior should be polished with high-grade 


shoe dressing. 


NG GLASS DISKS 


most satisfactory. . mounted on a fabric tape, which must be Giass disks can be quickly and easily 
Almost any leather may be used. sewed to the leather. First glue the tape cut in a lathe by means of an ordinary 


clamped in the tool post. 
Cut out a piece of wood 2 
trifle larger in diameter 
than the glass disk to be 
cut, and nail to this another 
disk of wood small enough 
to fit in the jaws of the 
lathe chuck. Spread 3 
thick layer of glue over the 
outer surface of the larger 
disk and place the glass on 
this, pressing the two to 
gether. Next place a piece 
of wrapping paper over the 
glass and allow the edges 
of the paper to adhere (0 
the glue on the wood disk. 
When the glue has dried, 
mount the disks. Ru 
the lathe slowly and feed 
the glass cutter in gradually. 
—L. B. Rossins. 
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PORTABLE SHOE SCRAPER 
EASILY KEPT CLEAN 


T= portable shoe scraper can be sete 


beside the back door as a reminder 
for delivery boys and others to clean the 
As shown in the 
accompanying sketch, the scraper consists 














The scraping bars 
are of strap iron. 


of wooden sides and bottom with a grat- 
ing of strap iron. 

The sides are in two layers, the inner 
thickness being notched with a saw to 
take the ends of the strap iron. The top 
is made slanting to overcome the ten- 
dency of the scraper to tip up when in use. 
The bottom extends the full length of the 


| sides, and the back is left open to facili- 





tate the removal of the dried and hardened 
mud from under the grating. 


HOLLOW TILE BED GIVES 
DRY CONCRETE FLOOR 


CONCRETE SLAB~ MESH —— 





be 


ee ee SESS 


HOLLOW TILES 


Cr 


. PACES NEE 
CINDER FILL 
EARTH 


HERE is a method that has proved suc- 





| forms: Edgeworth Ready-Rubbed and Edge- 


cessful in providing a concrete floor | 


with a bone-dry surface. Put down a bed 


| of cinders or gravel as usual and tamp it 





well; then lay a solid course of 2- or 3-in. 
hollow tile over the entire surface, and 
_— the concrete floor slab on top of 
this. 

This system is very suitable for the first 
floors of the new type houses which have 
only a small basement or none at all, as 
well as for basements in damp sections. 
For ordinary dwelling house construction, 
the floor slab may be-made as thin as 2 in. 
if reénforced with wire mesh (wire fenc- 
Ing will do) to prevent cracking. An 
architect’s experience with this system in 
a number of installations is that a match 
may be struck on the surface at any time, 
Mm any season.—JAMES THOMAS. 
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He wanted his father 


40 EN) OY himself 


So young Master Burg gave his 
Dad a sample of Edgeworth. You 
can try it too. Clip coupon below. 


R. ELMER C. BURG lives 
in Hamilton, Ohio, and he 
has aneight-year-old son who thinks 
the world of him. 
Not very long ago Mr. Burg had 
a birthday and his son presented 
him with a sample package of Edge- 
worth as a gift. What Mr. Burg 
thought of his gift you can judge 
from his letter. 


“Gentlemen: 

“Regarding the sample of Edgeworth 
Smoking Tobacco that you mailed to 
me, I wish to thank you for your kind- 
ness and say that I enjoyed the smoke 
and since have purchased more. 

“My eight-year-old son clipped your 
coupon and gave me the tobacco on my 
birthday. He said that after he read the 
advertisement he thought I would like 
to smoke a tobacco that was as good as 
you described Edgeworth to be. 

“Well, he certainly hit the nail on the 


The secret of Edgeworth’s flavor is in its blend 
of fine old burleys. Its natural savor is insured 
by a distinctive and exclusive eleventh process. 
For the pleasure of smokers it is put up in two 


worth Plug Slice. Sold by 
dealers nearly everywhere. If 
your dealer will not supply you, 
send your order to the makers, 
Larus & Bro. Co., Richmond, 
Virginia. Pocket Size Tin, 15¢. 
Halkoound Tin, 75¢. Pound 
Humidor Tin, $1.50. Also 
packed in Vacuum Tins in 
pound and half-pound sizes. 


CLIP COUPON 





LARUS & BRO. CO., 100 S. 22d St. 
Richmond, Va. 


head. And you are to be congratulated 
on an advertisement that would attract 
the attention of an eight-year-old boy 
who has the interests of his Dad at heart.” 


It was nice of Mr. Burg to say that 
he thought our advertisement was 
good. And we’re especially glad that 
he liked our tobacco. 

If you are a pipe smoker and don’t 
know Edgeworth, we wish that you 
would try it. We’re pretty sure you'll 
like it too. Men who have smoked 
Edgeworth for as long as twenty 
years say that it’s acool,slow-burning 
smoke that never bites the tongue. 

You can buy Edgeworth wherever 
tobacco is sold. Or if you will use the 
coupon below, we shall be happy to 
send to you one of the free trial 
packages of Edgeworth like the 
one young Master Burg gave to 
his father. Larus & Bro. Co., 100 
S. 22d St., Richmond, Va. 











Send me the Edgeworth sample packet. I’ll try the Edgeworth in a good pipe. 


Name 





Address 





City and State 


K-86 





LISTEN TO THE DIXIE SPIRITUAL SINGERS AS THEY SING IN 
THE EDGEWORTH FACTORY, N. B.C. BLUE NETWORK EVERY THURSDAY EVENING 
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Electrically driven motorboat model 29 in. long built by 
John D. Faller, Jr., of Carlisle, Pa., from Popular Science 
Monthly Blueprints Nos. 63 and 64. The boat won first 
prize for its young builder in a Boy Scout contest. 


Our BLUEPRINTS show you how to make © 


Valuable Va 
Christmas Gifts =———=— a 


Once more in commission, the U. S. S. Constitution, better known paper < 
as “Old Ironsides,” is now on an exhibition tour of the Eastern in. diat 


Srom lnexpenstve Materials seaports. If you have a chance, see this fine old frigate; then 


construct a model of her from our Blueprints Nos. 57, 58, and 59. end, se! 
A fer 

erase t 

smooth 

cardboa 
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Built from Blueprint No. 


. F : ? 72 by E. J. Marquart, of 
You will find a complete list of Popular Science Monthly blueprints on page 112, i fe Auburn, N. Y., this doll 


alphabetically arranged under the main headings ‘‘Airplane Models,” ‘Boats,’ ‘‘Furni- : , ’ 

ture,” “‘Radio Sets,” “Ship and Coach Models,” “Toys,” and ‘‘Miscellaneous.” The ' ¢ a house is complete ree 
model above is a modern destroyer (Blueprints Nos. 125, 126,and 127) by J. A. MacCrea, to an electric doorbell. 
of Tonawanda, N. Y., who also constructed the model of “Old Ironsides” on this page. 
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- Modelofthe Concord stagecoach Diamond Ae | to allow 

Tally-Ho built by E. Laurence Scheid, + the hol 

of Teaneck, N. J., from Blueprints Nos. George Burell, of Victoria, 2 Z along tl 

115, 116, and 117. There are two other’ B. C., Canada, made this ac- Pe , da 

models in our coach series—a covered curate model of the famous 9% poy a 
wagon (Nos. 118, 119, and 120) and a schooner Bluenose from Blue- ’ 

queen’s sedan chair (Nos. 123 and 124). prints Nos. 110, 111, and 112. OCTOBE 
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SAND-TRAY ENCOURAGES 
CHILDREN TO DRAW 


AS EVERY young child likes both to 
draw and to play in the sand, this 
shallow sandbox will give many hours of 
pleasure. It makes drawing as enjoyable 
as sketching with a stick on a sandy beach. 
The tray is made of wooden strips 4 
in. thick and 1 in. wide, nailed together. 
The bottom may be % in. thick wood, 








The drawings are 





with a sharpened 
stick or stylus. 









heavy cardboard, or wall board placed 
smooth side up. Paint the sides of the box 
light blue, and the upper surface of the | 
bottom a dull black, or cover it with black 
paper or cardboard. A 5-in. piece of 
in. diameter white pine, tapered at one 
end, serves as a drawing stylus or pencil. 
A few taps on the side of the tray will 
erase the picture, or the sand can be 
smoothed over with a scraper cut from 
cardboard or thin metal.—D. W. C. 


HOLDER PREVENTS BABY 
FROM LOSING BOTTLE 


§ MALL babies have a habit of losing 
their bottles and therefore have to 
be watched constantly. A mother can save 
this time and effort by making use of a | 
bottle holder like that illustrated. A %4- | 



















The soft rubber bottle holder is supported 
by a strap stretched across the carriage. 


in. strap of sufficient length to reach across 
the baby’s crib is obtained, and snaps A 
and B are riveted at each end. Snap C 
ls placed in a position which will allow 
the holder to be used with the narrower 
baby carriage. The bottle holder is a sec- 
tion of automobile inner tube, split and 
doubled over to fit the bottle snugly and 
riveted at both edges. Two slits are cut 
to allow the strap to be inserted through 
the holder. The holder then can be slid 
along the strap.—FLoyD FREEMAN. 
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made in the sand | 


Ask Your Dealer for Yours Today 


© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS...See page 8 107 
















MILLERS FALLS 
GOODELL-PRATT 































SLIGHTLY HIGHER 
IN THE WEST -:-> 

























@ Two leading tool manufacturers 
| combine to bring you the most strik- 
I ing tool value in years! Two strong, 
modern useful household tools, hand- 
somely boxed, at a special price. ai 
| Think of it! A tool bargain never 

| 1 before equalled! 


@ Millers Falls 4-inch Ratchet 
Screw Driver. The blade is of the 
highest quality screw driver steel, 
hardened and tempered. Strong 3- 
way ratchet operates for either right 
or left turning or for rigid screw 
driver. A well shaped and finely 
finished tool. 


























































w Goodell-Pratt Automatic Push 
Drill. With moulded Bakelite handle 
containing eight sizes of finely tem- 
pered drill points. An amazingly sim- 
ple and handy tool for drilling in | 
wood, plaster, wall board, etc. Insert | | 
correct size drill point in chuck, a few 

swift pushes and the hole is made. 




















gw An ideal gift or bridge prize. 
Here is a tool value that no house- 
holder can afford to miss. It’s a real 
opportunity! 
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MILLERS FALLS 


COMPANY 
GREENFIELD ¢ ¢ MASS. 


ACTUAL SIZE 























ACTUAL SIZE 







Indoor Model Yacht Racing 


H, JOHN! what on earth am I 
going to do!” burst out Sally as the man 
of the family doffed a streaming slicker 
and parked an equally wet umbrella in 
the hallway. “Those ladies at the ‘Aid 
Society’ wished the ‘grab bag’ on me for 
the church bazaar, and you know what 
that is! Costs lots to run, always nets a 
loss, and is a madhouse for the whole 
time. I'll go insane entirely. I just 
know I will!” 

John looked puzzled, annoyed, and a 
little bit worried. Then a sly grin crossed 
his face. 

“Suppose,” ventured he, “the boys and 
I take the job off your hands? You'll 
be big boss with nothing to do but look 
on.” 

“But—” commented Sally. 

“But me no but’s, young lady. Deal’s 
made and job’s half done. How about 
supper?” 

eee 

The opening of the bazaar found a large 
booth advertising a yacht race where the 
modest “grab bag” usually stood—shim- 
mering water, brightly painted yachts, 
miniature clubhouses, motorboats, and 
other appropriate fittings. The booth was 
presided over by jubilant members of the 
younger set, decked out in yachting uni- 
forms of snowy duck and gold braid. 

Every night of the bazaar found a 
crowd of youngsters eager to blow the 
boats across the pond, with scarcely a 
thought of the “grab” or prize going to 
each entry; and before the bazaar was 
over many older patrons arrived to 
“match blows” and joke the winner on 
his ability as a “blowhard.” 

The staging holding the lake was made 
from rough 1 by 12 in. boards supported 
on sawhorses, with pieces 2 by 6 in. nailed 
along the four sides to form a rough tray 
6 by 6 ft. Miscellaneous boards were 


108 


The yacht race, with its shim- 
mering water and brightly 
painted model yachts and club- 
houses, forms a colorful booth, 


used to finish out the counters at each 
side. The far shores of the lake were 
rounded by the insertion of pieces of 
cheese box reénforced with small trian- 
gular blocks of wood. 

Five yards of 48 in. wide oilcloth of a 
cheap grade and bright blue color lined 
the bottom of the lake, the two breadths 
being joined with marine glue. The per- 
pendicular sides were painted gray to 
simulate a stonework retaining wall. 


—, >800m 


LEFT SQUARE UNTIL 
WIRE IS FORCED IN 


a. 





PREVENTER 














THREAD LAID 
IN SHELLAC 


FINISHED BOOM 


BACKSTAY 


Easily built novelty for 
bazaars gives amusemen| 
to all and brings in 4 
steady stream of nickels 


By JACK HAZZARD 


A piece of wall board painted gras; 
green and cut to fit the curved walk 
formed a deck to hold the clubhouses, 
Gravel walks and roadways were laid ou 
in fine sand while the paint was still wet, 

Cardboard houses, which formerly had 
graced a Christmas tree garden, served as 
the clubhouses when fitted with false 
fronts, fenders, floats, and landings, 
Weather - stained dowels, cigar boxes, 
peach baskets, and cheese boxes provided 
the materials. Small dolls and toy boats 
here and there helped carry out the gen- 
eral effect. Trees along the shore line 
were cut from cardboard and _ painted, 
while ornamental bushes on the side walls 
were made by dyeing pieces of sponge a 
bright green and gluing them in place. 

Four brightly colored bobbers or floats, 
such as used by fishermen, were equipped 
with flags and lead weights to mark start 
and finish lines, those at the start being 
only a boat’s length from the front of the 
booth and those at the finish being 4 ft. 
away. 

The hulls were white pine, two )/ in. 
thick pieces (Continued on page 11) 


COPPER 
WIRE 


SPINNAKER 
MAIN SAIL 




















\ PLATES 


HOLLOWED 
SECTION 


SHEET TIN 


LEAD KEEL 


How the model yachts are constructed. The keel is made by pinning two pieces of %-in. sheet 


lead on each side of a piece of sheet tin. 


Cut-off pins provide the necessary deck fittings 
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SET INTO BENCH FOR 


SANDPAPERING SURFACE 


| DELICATE WORK 


| 


[x THE home workshop there are often 
jobs which require a number of small, 
flat wooden pieces to be sandpapered. If 
the sandpaper is held in the hand, one is 
liable to knock off corners which should 
be left sharp. Even in smoothing such 
pieces on the disk sander, too much will 
be removed unless great care is taken. 
Such difficulties are eliminated by having 
a sandpaper surface at the bench like the 
one shown; the pieces to be sanded then 


| can be held in the hand. 


| BoaRD B MAY BE 


The dimensions depend upon the par- 
ticular requirements of the work to be 
done and the size of the available sand- 
The first step is to cut a hole 


paper. 













Lif 


PLAIN OR OF GLUED- 
UP STRIPS 


go LY 
=”) 


FOUR MITERED sTRIPS D 
TO FIT INTO RABBET C 


SANDPAPER SHEET 
WITH CORNERS CUT 
AS AT 





BENCH 
WORK 


RABBETED BOARD 
CLEATS 





The sandpapering block is placed in a pocket 
so that it is flush with the bench surface. 


through (or recess in) the top of the 
workbench as at A. If the top is of heavy 
material, one can just mortise out a 
pocket; if thin, it will be necessary to | 
saw out a hole and then run cleats 
around on the underside to support the 
surface board. 

_ Next, fit a board B tightly in the open- 
ing. To prevent the warping of this 
piece, it is well to glue up a number of 
narrow strips and then dress the piece 
down to the proper thickness. Around 
this piece, cut a border rabbet as at C. | 
This can be cut out on the circular saw, | 
if available, or it can be done with hand 


| Saw and rabbet plane. Then get out four 
| Pleces just a trifle smaller in cross section 


| 
| 
| 
| 
| 


than the rabbet, as indicated at D. These 
strips are mitered at the corners and 


| forced into the rabbet so as to clamp the | 
| Sheet of sandpaper as shown at F. The 





| this kind is that when sandpaper is not 
| Needed, it may be taken away, leaving the | 


Pic 
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| Sheet of sandpaper itself must first be pre- 


pared by cutting away the corners as 
indicated at E and then folding it on the 
dotted lines. The mitered pieces can be | 
held down with wood screws if desired. | 

One of the advantages of a surface of 





nch top flush—Joun E. Hyer. 
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and try it on anything that you 
| want to make, or anything that 


comes loose around your home, 
shop, or office. You can do a piece 
of fine cabinetmaking, or fix 
everything from wagon wheels to 
washing machines, with water- 
proof CASCO. And it’s the sim- 
plest kind of glue for amateurs or 
skilled craftsmen to use—just mix 
cold water and powder. Tested 
and proved the strongest adhe- 
sive known. Used for years in big 
factories of all kinds. Now this 
greatest of all glues is available 
in small packages for everybody. 


Anything Glued 
With CASCO Stays Glued 
— Permanently 


CASCO by actual test withstands 
3,800 pounds per square inch on 
hard maple(U.S.Government test). 
Heat, frost, moisture cannot affect 
CASCO. Glues everything—wood 
to wood, metal, glass, leather, 
cloth, paper. It’s easy now for you 
to do all your odd jobs with the 
same glue that expert craftsmen, 
cabinetmakers and carpenters 
find to be the strongest and best 
glue made. Just put your name 
and address on the coupon and 
send it along with ten cents for 
this generous sample. 


Send 
This Coupon 
for 
Your SAMPLE 


Actual Letters from Men Who- 
Sent for Samples 
Read about the Jobs they Did 


Stands the Strain on Wagon 
Wheel Spokes 


“Il have used it in repairing furniture, setting 
spokes in wagon wheels and other woodwork. 
It has proven very satisfactory.’’ 

Ww. S. W., St. Charles, lowa. 


Hold Fast on High Speed 
Power Belt 


“The first job was a leather belt ce- 
mented together and then used ona motor 
(high speed). As yet the belt is as good 
as the day I put it on. The lap seems 
solid and there is no sign of any break 
yet. Have had this belt over four 
months.’’ Gustave A. M., Ellington, N.Y. 


It Takes Waterproof Glue to Hold 
on a Clothes Wringer 


**The rubber roller of our electric clothes wringer 
came loose from the shaft, so 1 put some Casco 
on the shaft and wrapped a couple of layers of 
cloth tape around it so the rubber roller would 
go on tight. Let it stand one week and presto, 
ten cents worth of Casco Glue saved the price 
of anew clothes wringer.’’ E.V., Bethlehem, Pa, 


To Make Refrigerator Car 
Waterproof 


“The company was looking for a glue or 
cement to put canvas in their refrigerator 
ear floors to make them waterproof. To 
prove what Casco would do, | glued a 
piece of canvas to a piece of floor board 
and must say it’s there to stay.”’ 

H. R. L., Foreman, Rochester, N. Y. 


— 














Rickety Chair Made Solid 


**Had a chair, the Jegs and rungs of which were 


loosened. Today the chair is as solid as when 

new.”’ J. M. P., St. Paul, Minn, = 
An Axe Handle Z 
Gets Hard Jolts \ 


*“‘Tried out your sample last spring on 
some split hammer handles and a broken 
axe handle. The axe has been out on the woodpile for 
four months in all kinds of weather and is as good as it 
was before it was split. That is good enough for me.” 
S. T. W., Clark, Colo. 


Exposed to Sun, Rain 


and Snow 
‘*I tried it upon an auto top that a 
was torn, and it worked alright. On 
wood I soaked it overnight and it was 
as firmas ever.’’C.A.R.,Lompoe,Cal. 


THE COUPON below will bring you a generous sample of 

the famous CASCO Waterproof Glue. Enough to do a dozen 

little jobs that will demonstrate how EASY it is to use— how 

IMPOSSIBLE it is to break the joint when glued with CASCO! 
Send for your sample TODAY! 


THE CASEIN MFG. CO. OF AMERICA, INC. 
205 East 42nd Street, New York, N. Y. P.S.M. 10-31 


Here’s my 10c (stamps), for which please send me 
your trial package of CASCO Waterproof Glue. 






And here’s my dealer’s name and address (paint, hard- 


ware, or lumber dealer) .....------------------- sua spatenhs 




























































being used for each boat. After being 
cut to the deck outlines, the pieces were 
fastened together with double-pointed 
pins, whittled to shape, and then taken 
apart for hollowing the inside. The full 
thickness of the upper piece was allowed 
at the mast step as indicated in the draw- 
ings. When the parts were carefully fas- 
tened together with waterproof glue and 
painted, the joint was invisible and the 
hulls rode buoyantly because of the 
removal of more than three quarters of 
the weight. 

To assure stability and a straight 
course, a 2 in. deep keel of light tin, 
weighted with small pieces of lead, was 
attached to each hull with small brads. 

Masts and booms were whittled from 
spruce, while the spinnaker booms were 
split from bamboo. Cut-off pins pro- 
vided all necessary deck fittings. 

The booms were fastened to the masts 
by means of small circlets of copper wire, 
bent to shape and forced into the boom 
ends before the booms were whittled to 
their final size. Afterwards the ends were 
bound with thread and then shellacked. 








CAP CANNON 


The stage that holds the lake is made from 
1 by 12 in. boards and supported on horses. 


REVOLVING FARM GATE 
PREVENTS ESCAPE OF 
HORSES AND CATTLE 


BuILt on the principle of a revolving 
door, the farm gate illustrated allows any- 
one to pass freely yet keeps horses and 
cattle from escaping. The posts, which 
are 3 or 4 in. in diameter, are set 4 ft. 
6 in. apart. Crosspieces are fastened to 
these at top and bottom with heavy spikes 
and lag screws, but before the top cross- 
. piece is set in place, it is notched on one 
side a short distance from each end to 
receive the ends of the uprights. Through 
the center of the same piece a hole large 
enough so that a short length of 3-in. 
pipe will fit in it loosely is bored ‘half- 
way through; and a smaller hole (to 
make a driving fit for 34-in. pipe) is bored 
in the bottom crosspiece. For the cen- 
tral upright, a fairly straight section is 
selected and cut about 8 in. shorter than 
the inside dimension from top to bottom 
of the frame. Holes are bored in both 
ends to take pins made of short lengths 
of 3%4-in. pipe, the hole being a driving fit 
in the top and a loose fit in the bottom. 
One pin is driven tightly into the upper 
hole, and the other into the hole in the 
bottom crosspiece. Approximately 12 in. 
from the bottom of the centerpiece, two 
holes are bored at right angles to each 
other and about 2 in. apart. Two more 
holes are bored 24 in. from the first pair. 
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INDICATE HOLLOWED 








Deck plan and body plan of the hulls for the yachts. 
thick pieces, fastened together with waterproof glue, being used for each yacht, 


two '% in. 

Sails were cut from nainsook and, being 
very small, did not need to be hemmed. 
Instead, the shape was marked on the 
material with pencil and a stripe of shel- 
lac applied with a fine brush along the 
line on both sides of the cloth. When 
this had dried, the sails were cut. The 
shellac prevented raveling. All sails were 
laced to the spars before the masts were 
stepped. 

The four yachts were painted differ- 
ently, a green one named Shamrock, a 
white one Enterprise, a red one Colum- 
bia, and a blue one America. 

Small cap cannons, left over from the 
Fourth of July, did the honors at the 
start and finish lines. 

Decorating the booth proved a simple 
matter, for the bright yacht club flags, 
the limpid water, the gay yachts, the 
model clubhouses, the doll population, 
and the anchored fleets made quite a 
show to begin with. However, white 












Four 4-ft. lengths of 34-in. pipe are driven 


through these holes as shown. When the 
gate is ready for assembly, one or two 
disks of sheet metal having a diameter 
about the same as the hole in the bottom 
of the centerpiece are placed on the end 
of the bottom pin. The centerpiece is 
then set over this pin, and the top cross- 
piece fastened.——-L. D. YouMANs. 


The hulls are whittled from white pine, 


sheeting was tacked around the base of 
the booth, letters of colored cardboard 
spelling “Yacht Race” were pinned on, 
and limber battens wrapped in yacht club 
colors were arched overhead and con- 
nected with a common center on the 
wall at the rear by means of long stream- 
ers of alternate colors. A length of new 
hemp rope made an appropriate border 
for the counter, and pictures of famous 
yachts adorned the wall. 

The starter, at the left of the booth, 
also acted as clerk and accepted the entry 
fees—five cents a contestant. The judge, 
at the right, fired the gun at the finish 
and awarded the prizes. 

With receipts of twenty cents a race, it 
was possible to provide prizes a little bet- 
ter than the ordinary “grab” for the 
winner in each race, and the three other 
contestants received average awards. 
These prizes were purchased wholesale 
from a local novelty store. 





GARTERS YIELD RUBBER 
FEET FOR MODELS 


Neat rubber buttons to prevent the 
marring of polished surfaces by the bases 
of small models, statues, cribbage boards, 
or desk sets may be obtained from dis- 
carded garters or supporters. They are 
removed from the clasp by snipping their 
shafts with cutting pliers, and one is 
attached to each corner of the base with 
a carpet tack or small wood screw. Since 
the rubber is already countersunk, the 
screw or tack heads will be well below the 
surface.—W. L. Fauror. 
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OBSTINATE stains on white (but never 
colored) clothing will often yield to a 
ink eradicator. Immediately afterwards 
wash the spot well with cold water. 
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INSERTING PARTITIONS 
IN AN AQUARIUM 


HOSE who own aquariums often wish 
to place some special goldfish or other 
tropical fish in the same tank with ordi- 
sary fish. This can be done if the aqua- 


rium is divided by either of the methods | 


illustrated. 


In the first, it is necessary to file two | 


dots in the top edge of the aquarium to 
receive a sheet of single-thick window 


sass. Cut the glass slightly tapered to fit | 


SLOTS FILED 
IN TOP FRAME 






















TOP PLAN SHOWING DIAGONAL GLASS PARTITION 
(EXTENDS FROM TOP TO BOTTOM OF TANK) 


between the sides of the tank snugly, and 
let it come flush with the top of the tank, 
as some fish can jump over if the parti- 
tion is too low. 

Divisions can be inserted 4 or 5 in. 

part, if desired, to make an exhibition 
tok for several varieties, and male and 
female fish can be separated in the same 
way, 

In the second method—for tanks that 
have no rim at the top in which slots can 
be filed—a long glass partition is inserted 
diagonally to divide the aquarium into two 
equal parts —ARTHUR E, LANDMAN. 


STARTING SMALL NUTS 
IN AWKWARD PLACES 


HERE a bolt 
"Y is in a posi- 
tion that is hard 
to reach, it is often 
dificult to start a 
nut on it. One easy 
way to accomplish 
this in many cases 
is to screw the nut 
lor two or three 
tums on a similar 
bolt, which then 
can be used as a 
handle for holding 
the nut while it is 
being started on the first bolt. This is 
especially convenient on small stove bolts 
with nuts that are hard to hold with the 
fingers—R. G. STONE. 
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ALL home owners know how essential it 
is to mark screens and storm sash plainly 
before they are stored away. My method 
; to nail on each a metal identifying plate 
orexample, FRONT ROOM LEFT) made on 
machine of the ordinary addressograph 
a or on a nameplate machine found at 
ost amusement parks.——JosEPH KRavus. 
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Brave men who follow the sea 
warm to the staunch character 
of the friendly ¢ ylight.. 
Cold critics who cok 

the perfect blend’ 
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NLY the finest tobaccos could yield 
Only the happiest success in 


Tillamook Rock Light, off the coast a Y oe 
of northern Oregon. Erected in 1881. \ — gO 
& & —_— 
+) 


such fragrance and flavor. 
skillful blending could impart such a distinctive character 
to fragrance and flavor as smoker’s find in OLD BRIAR. 


Every pipeful calls for more. 


| UNITED STATES TOBACCO CO., RICHMOND, VA., U. S. A. 
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to Help: You in Your Home Workshop 
HU 
THE » » O ASSIST you in your home work- in italic type immediately following the 
shop, PopuLaR SciENCE MontTHLy descriptive title. In ordering it is neces. 
offers large blueprints containing working sary to give only these blueprint numbers, 
mM ate ur drawings of a number of well-tested pro- Where the title is followed by one number 
jects. These prints are the result of a _ only, the blueprint is on one sheet and 
pioneer effort begun by this magazine in can be obtained for 25 cents. Wherever 
GOES © 1922 to provide readers with authoritative there are two numbers, it means that there 
drawings at a nominal price. This service are two sheets in the set, and the price 
e has grown to be by far the greatest of its is 50 cents. Three numbers indicate that 
Professional kind. It is conducted solely for your’ the set consists of three sheets and costs 
benefit, so do not fail to take advantage 75 cents. In a few cases, too, there is 
‘ of it at every opportunity. more than one project on a sheet. A cou- 
with the The blueprints are clearly printed on pon is given below for your convenience 
heavy paper 15 by 22 in. In the follow- in ordering. When using the coupon, be N J 
ing list the blueprint numbers are shown _ sure to enter the numbers correctly, of 
the t 
Airplane Models Covered Wagon, 118-119-120......cccccssssssseeseene 75 shape 
: Destroyer—U. S. S. Preston (31'%-in. Hull) simil 
Bremen (3-ft. flying), 89-90.....socsssemseeeeen $ .50 RL ROLE AAC 3 ae 
Combination, 20-in-1, 135-136......... eseeeennnennnnet -50 Galleon, Spanish Treasure, 46-47........... 9 machi 
Lindbergh’s Monoplane (3-ft. Flying), 69. -25 Mayflower (17%%4-in. Hull), 83-84-85.....0m 1 to adi 
Rise-off-Ground Tractor, 3-ft., 50... 25 Motorboat, 29-in. Toy, 63-64.....ccecsssscsssseecssssee 50 rary 0 
Seaplane, Tractor, 30-in., 87.....:+ssssssessesees .25 Pirate Galley or Felucca, 44-45..cccccsssssssesssn 50 f 
Seaplane, Morris (Record 12% min.), 102.. .25 Roman Galley (19-in.), 138-139 wecccccccccsesene 50 soft v 
Single Stick, Tractor, 30-in., 82......+----0+ 25° Santa Maria (18-in. Hull), 74-75-76 .eccccc 15 The 
Tractor (Record Flight 6,024 Bt.) ». 206 .crcccse 25 Schooner—Bluenose, 110-111-112.................... rr ot i 
Twin Pusher, Racing, 35-in., 86.....0sssseee +25 Sedan Chair, Queen’s, 123-124..ccccecccsssssssm 50 df cxa 
Stagecoach, Concord, 115-116-117..... ccc ie 
Boats coceinoes. Mississippi, 94-95-96 ......ssscsssses 15 _ 
a MRE TNR, CEO ascccicsecsnccsscscssscnscsccs — criven 
Canoe, Sailing Outfit, 25..........:ccccsesssesseseeseesees .25 Weather Vane, Ship Model, 66................ i pee 
Outboard Racer, 11134-ft., 128-129........ccceceeesees .50 ri p staple 
Sailb M Riad *c mbination (15 ft.) Yacht, Sea Scout, 42-in. Racing, 106-107... .50 vaste 
al —— cosbeneter as pe a ee: “Tr 
Furniture Toys the sti 
Bookcase, Modernistic, 88.......-s:ssssssssesnseseesees 25 Airplane Cockpit with Controls, 114........0. 25 age 
B ‘| b Bookcase, Simple, 37 .cccccssssss......u.. we 25 Birds and Animals, 56.........ssssssesss a ey I 
ul t y Book Ends, Modernistic, 100........ is Broncho, Kiddie, 14......... 25 entire 
Bookshelf, Modernistic, 100......... io: ae Circular Saw, 113.......... vee 25 a per! 
Bookshelves, Hanging, 77........ — Doll’s House, 14 ervcrorsrereren Silage uladatasacaseiaiatiaied 25 
Bookstand, Modernistic, 82... 25 Doll’s House, Colonial, 72 s cokanbiciaiesuensdaishecetiaiee 25 
MOOR Teele, OBreccccecececcccccesessece .25 Doll s House Furniture, 72... coco old DIS] 
—— ee eee 25 —- Drill Press, 113......sssssscseessernes wee ~ 
Cedar Chest, Mahogany Trimmed, 17.... .25 a ig se | Saw ae 
Chair, Rush-Bottom, 36......ccc...cccscssssseesseee 25 } nasa SR. Diistctapiensuspecaciontsmnnninomen 25 
An engineering lathe of modern Chest of Drawers, Salem, 3).... .25 arage, 29 eocccccccccesccocrsccccecesccccccccs cscs csccccccseseesccseoees 25 
desi al oer d ac Chests, Treasure, 78.............+ sa aa Fire Engine, 101.......... ae) 
esign, unusual precision and ac- 25 JOinter, 113 cercseceseeseenene oi an 
curacy, easy to operate, enabling > aoe ae SE ARNIS ao.” ~~ See 25 THIN 
you to produce work that com- Deak, Pict Tem, 20 .ccenccccccacncccccasn. "(25  Lindbergh’s Plane, 67 25 PIECE 
pares favorably with factory made Desk, Sheraton Writing, 42.... 28 Play Table, Pullman, 28.......cccsssssssssssseeensene 25 OF BAI 
articles. A wonderful opportunity Dresser, Welsh, 60.....ss0....ss wa .25 Sprinkler Truck, 101 25 \ 
to turn your spare time into End Table, Magazine, 68..... ‘a longa 2D roe rneeene . = \ 
rofit. Kitchen Cabinet, 5... 2S ® BU Baccorseresasescnoscosoes ce ob | | 
p Kitchen Table Cabinet, 27..... 25 Wheelbarrow, SN i De 25 
The Regal has an eight-speed se- Lamps, Modernistic, 92......... ad ; | 
lective geared headstock that Mirror, Scroll Frame, 105..... Pi Miscellaneous 
ang 1 A-feol ob r ae ae ike. ae Dijon Ges as 5 | 
makes speed an eed changing Radio Cabinet, Console, 70-71.......... a se mer ng - —. Diciitsiknsetciasctnidemuusnnn 2 | 
as simple as gear shifting in your Screens, Modernistic Folding, 91...... us eee Hook ys tes i. > 
auto. Sewing Cabinets, Two, 31..........::00000 25 “ ° ’ tececcccecssensccccsoens ol | 
1 , , Boring Gage, 30...... 25 : 
. . . IEE TOES Cenecexidackcrenssscsinescrninacticnnesien 25 a page messes aguas neanenannceehetterie™ | Using 
' It is built for the hobbyist, garage Shelves and Lamp, Modernistic, 93... .25 pty age see aa se . | asa ' 
man, repair shop, or light manu- Shelves, Corner, 77... .25 Pn aS oe | oe. = 2 
facturing, and is subjected to Le- | Smoking Cabinet, 2... 35 Swing, Porch, 10..........-.... — HOR 
Blond precision tests before leav- — — a 100... = Tool Cabinet, 20........cccccccccseseseees siccustai buil 
ing the factory. able, ATO LOB, SF. ccececcrereceeceeee eee Trellises, Garden, 2s f 
’ I, I, i insiiesiintaroidarasssesscnseiinionencoisecns 25° Workbench, 15 45 | of bals 
Made in five sizes 10” to 18” and Table, Tavern, Sl iainatbinustaneinainienensinsenibas .25 Ap Se ae é | disks 0 
. 2 : ° Table, Tilt-Top, and Bench, /1.... ss a hand w 
ranges in price from $275.00 to ee Re ea Popular Sci Monthl — 
$947.00, F. O. B. factory. Easy Telephone Table and Stool, 18......cc:cssscsssesses .25 381 > > ay , isfactor 
payment plan if you wish. 7 pi aig 8 New York ; legs of ; 
; , Radio Sets end me the blueprint, or blueprints, and 
Delivered complete (with motor) . i numbered as follows: ; | the Nes 
ready to run. Mail the coupon and Amplifier, Three-Stage, Audio-Freqency, 42 .25 No N m N eg 
learn the details Five-Tube (Battery Operated), 54-55............ -50 N tees No eocece - pala avaice Me coeeee | end of 
‘ie Four-Tube (Battery Operated), 43 a. ae NO... ee sNO...... a ee NO.. + +++ foun 
en Full Electric Headphone Set, 130 y+) i ee ae ee No....+ its . ; 
The R. K. LeBlond Machine Tool Co., + ee Se Sees, TR idisbesisttic = I am inclosing....... dollars....... cents Be 
adel “imei ; a WOO HEICEE Bat, 20D ieascccscccecssssssesosesscee : in pavme 5 ; ‘ er). 
206 Regal Division, Cincinnati, Ohio Sheet Weve Guawester Walt, 227 25 pa) nt (25 cents for each number). | Pictur 
Send details of the Regal. III pas castes socks suntecaatadacaassiabslgipcasdgeticdi< ioe thoroug 
Ship and Coach Models DIE 5 ssssdensscctatiapescchepintbncnasiasicvutssssshias<ceukosiele alignme 
istothanseee eteshses tome | 
EE nee ty AP RE Ee Barque, Scenic Half-Model, 108............00 «25 I i en —— | Can be 5 
Bottle, Cli r ip in, 121-122.... ia , ‘ . | nail int, 
Cli e, C ee Ship . as-i88 30 Note: Please print your name and address very | hail int¢ 
ipper, Baltimore (8-in.), 92.........ccsscccceeeee .25 clearly. If vou de ‘ish : this page t 
MN: uastizadeecccrek @accnamaaenacue’ Clipper—Sovereign of the Seas, 51-52-53... .75 ps gla re Mies ys to cut , | ure nez 
| Constitution (“Old Ironsides”), 57-58-59... .75 arbiestoaz-sencatelboneas J 
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WIRE STAPLING MACHINE 


MAKES NEAT JOINTS 
IN MODEL WORK 


< oN 


STAPLES 





STAPLING MACHINE 





[§ ATTACHING gunwales to the hulls 
of ship models, it is difficult to hold 
the thin strips in position while being 
shaped, glued, and fastened. For this and 
similar work, an ordinary wire stapling 
machine intended for papers may be used 
to advantage. It will make either tempo- 
rary or permanent joints in any moderately 
soft wood up to 4 in. in thickness. 

The stapler, if used with light pressure, 
will insert the wire without the danger 
of cracking the delicate parts that always 
exists when bank pins or small brads are 
driven into thin wood. Moreover, the 
staple with its two points will hold the 
parts more securely in the desired position. 

If the material is thinner than % in., 
the staple will protrude. The points may 
be clinched until the glue has set, when 
they may be filed or clipped off, or the 
entire staple may be removed if it is not 
a permanent fastening —W. L. F. 


DISK CUTTING TOOL FOR 
BALSA AND PAPER 








‘ PIECE OF CLOCK 

SPRING SOLDERED 
‘Wen ON AND SHARP- 
ENED 
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Using a cheap pair of machinist’s dividers 
as a tool for cutting disks of balsa wood. 


FOR USE on models I was recently 
building, I needed some small wheels 


of balsa wood and a number of paper 


| disks of various sizes. Cutting them by 


OCTOBER, 1931 


hand with a knife or scissors was not sat- 
isfactory, so I cut the tip off one of the 
legs of a cheap pair of machinist’s dividers 
and soldered a piece of clock spring to 
the leg as shown. After sharpening the 
end of the spring with file and stone, I 
found that it cut smooth disks and held 
its edge very well—JouHn Ruipcway, Jr. 


Pictures on the walls of houses near busy | 
thoroughfares are often shaken out of 
alignment by the continual vibration. This 
can be prevented by driving a pin or small 
nail into the wall at each side of each pic- 
ture near the bottom.—W. C. R. 





J— 








a 


Many Industrial Uses 


~ N 
37 of the 1,000 


Uses for 
PLASTIC WOOD 


Repairs furniture 

Repairs gouges 

Repairs chipped veneers 
Seals cracks 

Repairs breaks 

Secures loose drawer pulls 
Secures loose castors 
Repairs broken toys 

Repairs torn bookbindings 
Re-seals built-in tubs 
Secures loose tiles 

Repairs damaged toilet seats 
Repairs bathroom fixtures 
Repairs towel racks 

Fine for modeling 

Repairs glass holders 
Repairs drainboard cracks 
Seals holes around pipes 
Fills rat and mouse holes 
Seals cracks in shelving 
Repairs broken balusters 
Repairs linoleum 

Repairs baseboard cracks 
Seals floor cracks 

Repairs shingled roofs 
Repairs concrete floor cracks 
Fills old screw holes 

Seals cracks in stucco 
Repairs wood rot 

Tree surgery 

For leaks around window frames 
Strengthens rungs and joints 
Fills cracks between floorboards 
Repairs loose tool handles 
Repairs broken screens 
Rectifies mistakes in carpentry 
For cabinet-making 





onl 


Specifications 


Tensile Strength 
1500 lbs. per sq. inch 


Crushing point 
3000 to 4000 Ibs. per sq. in. 


Weight per Cubic Foot 30 Ibs. 
Absorption, Fresh Water . 30% 
Absorption, Oil - 33% 


Hold upen small screws 
(White Pine at 100) . 


Combustibility, inception 
(charring) . 400° to 500° F. 


143% 


Just Send in 5 Other 


Uses to get this 
Large Can of 





FREE! 


ITHOUT a doubt PLASTIC Woop 

is one of the greatest discoveries 
of the century. Imagine getting out 
of a can or tube a malleable substance 
that you can mould like putty, that 
hardens into weather-proof, water- 
proof wood...That’s PLAstic Woop! 


With PLAsTic Woop you can seal 
cracks, hide nicks, correct mistakes, 
cover up signs of wear and tear around 
the house. After it hardens it never 
warps. Youcan paint, stain or lacquer 
it. You can carve it, turn it in a lathe. 
And it holds nails and screws better 
than most natural woods. 


PLASTIC Woop has an endless num. 
ber of uses. 37 are mentioned here. 
Name just 5 more. Write them down 
on this coupon and mail to us. We'll 
send you a regular size can—any color 
you prefer—of PLASTIC Woop free! 
No obligation at all. Also we'll send 
you a big, 48-page book crammed full 
of facts concerning PLASTIC Woop— 
which comes in cans and tubes and 
is sold by all paint, hardware and de- 
partment stores in 9 colors. 

‘ FILL IN AND MAIL FOR FREE CAN 
The A. S. BOYLE CO., Dept. 10-PS 


Cincinnati, Ohio 


Here are 5 more uses for PLASTIC WOOD. 
Please send me—free—a regular size can of 
this new kind of wood. 


Name 
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Dont worry 
about this-- 


AMERICAN 
SCREWS 


ETTING OUT a screw 

whose slot “breaks out’ 
under the pressure of your 
screw-driver is worse than dig- 
ging a half broken cork out of 
a narrow necked bottle. 


The slots of American Screws 
are made to stand the twist of 
the strongest wrist. The gim- 
let points are sharp, the threads 
true running. 


Almost a century of experience 
goes into the making of this 
product. You can do any job 
better with American Screws. 





wooD 
SCREWS 


MACHINE 
SCREWS 


AMERICAN SCREW CO 


PROVIDENCE,R.I.,U.S.A., 


WESTERN DEPOT,225 WEST RANDOLDN SLCNICAGO,IL, 


Put lt Together With Screws 
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How to Test 


Shellac for Shop Uses 


And two formulas for easily mixed 
antifouling and antirusting paints 


By W. H. HAMMOND 















When shellac paints are 
stirred, there should be 
no hard, gummy residue. 
At left: The rosin test. 








proofing qualities, shellac is too 

valuable a material to the boat 
owner and shopman for him to take a 
chance with inferior grades. 

Dry flake or ground shellac, complying 
with Government requirements for Grade 
A, makes an ideal ingredient for the boat 
owner to use in the standard formulas for 
antifouling and antirusting boat-bottom 
paints. It is also the best possible base 
for alcoholic varnish to use in the shop 
on electrical coils and apparatus. 

Poor grades of gum will cake in the 
container when mixed in these formulas 
or form a chalky, nonprotective coat on 
the boat surface. They are also likely to 
cause insulation breakdowns when used 
in the shop by the amateur electrician or 
wireless fan. The simple tests to be de- 
scribed conform to standard practice in 
testing laboratories. 

The following formula for antifouling 
paint is the product of long experimenta- 
tion by Navy master painters and chem- 
It represents the most effective 
means yet discovered of keeping down 
the growth of barnacles, weeds, and other 
water organisms on boat bottoms. To 
test the suitability of a brand of shellac, 
prepare a small lot of the formula in a 
1-pt. friction top can. 


B rreotne of its insulating and water- 


Antifouling Paint 


| Shellac, dry, orange..... 61 grams (2.15 oz.) 


| Indian red, pure, dry... 


Alcohol, denatured, 95% 
(usual strength) 
Zinc oxide, pure, dry... 


. .236 cc. (8 fld. oz.) 


.62 grams (2.2 02z.) 
.62 grams (2.2 02.) 
Mercuric oxide, pure, dry 28 grams (1.0 oz.) 
PO Ge cn ccsscicrecssde Oa ae Oh) 


All the materials can be obtained at a 









paint store except the mercuric oxide | 
(especially poisonous to marine growth), | 
which can be purchased at a pharmacy. | 
Allow the shellac to stand in the alco- 
hol for twenty hours until dissolved before 
adding the other ingredients. Stir vigor- 
ously, cover, and shake for five minutes. | 
Allow to stand in the can for seven days. | 
Then remove the cover and stir with a | 
stiff instrument. The paint should be | 
easily broken up by gentle stirring to | 
form a uniform mixture of good brushing | 
quality, and it should form a satisfactory | 
film when brushed on a copper or wood 
panel. The formation of a hard, gummy | 
mass is sufficient evidence that the shellac 
is not suitable for use in this formula. 
Antirusting paint makes an excellent 
protective coating for iron sheet, steel 
boltheads, and metal fittings that are 
exposed to water and dampness. To test | 
a shellac for suitability for use in its prep- | 
aration, make up a small lot as before. 


















Antirusting Paint 






Shellac, dry, orange..... 30 grams (1.05 02.) | 
Alcohol, denatured, 95% 236 cc. (8 fld. 02.) | 
ge See 39 grams (1.4 02.) | 
Zinc oxide, American Process, dry | 

108 grams (3.8 02.) | 
Pee ON a cet eicadacuer 39 cc. (1.3 fld. 02.) | 


Mix, stand, and then test in precisely | 
the same way as the antifouling paint. | 
If all the ingredients but the shellac are 
pure, the presence of a hard, gummy mass, | 
and the formation of an unsuitable film | 
when some of the paint is brushed on 4 | | 
metal or wood panel, is proof that the | 
shellac is valueless to the boat owner. 

The two commonest impurities in shel- 
lac which affect its quality for gener 
shop purposes are sticks and dirt and 
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rosin. Government standards allow no | 


| drop to run down the side of the tube. 
| If rosin is present in the shellac, a fugi- 
| tive violet color will immediately appear 


| against a good light. 
HOW TO CLOSE THE LEGS 







_ together so that they will enter the hole. 





more than 134 percent of the former, 
which is a natural impurity, and none of 
the latter, which could be present only 
through dishonest adulteration. 

Sticks and dirt in shellac flakes can be | 
detected by measuring out about half a 
teaspoonful of the material, placing it in 
a dry glass bottle, adding enough dena- 
tured alcohol, preferably hot, to form a 
thin varnish, allowing it to stand until 
dissolved, and then examining the bottle 
against a good light. Grade A shellac 
should have hardly enough insoluble mat- 
ter to be detected by this test. 

Rosin, which is a more serious impurity, 
is tested for chemically as follows: Obtain 
a dime’s worth of a reagent which chem- 
ists call acetic anhydride. This can be 
bought at a drug store, chemical supply 
house, or the laboratory of the local high 
school. 

Place a large pinch of the shellac flakes 
and about a teaspoonful of the acetic 
anhydride in an old cup or dry test tube, 
and allow to stand for fifteen minutes to 
dissolve. If ‘the acetic anhydride evapo- 
rates, add enough more to keep the solu- 
tion thin. Since the reagent has an offen- 
sive odor, the test should not be conducted 
in a closed room or in living quarters. 

Place about half a teaspoonful, meas- 
ured roughly, of from 30 to 50 percent 
cold sulphuric acid (oil of vitriol) in an- 
other test tube or old cup and then add 
to it exactly one drop of the acetic anhy- 
dride solution of the shellac, allowing the 


and then disappear in the acid. This vio- 
let color should not be confused with a 
dirty brown color which slowly forms from 
the action of the acid on the shellac itself 
several seconds after any tint due to rosin 
has disappeared. 

A shellac that is to be used in varnish- 
ing the woodwork of electrical instru- 
ments should make a good appearance. 
Therefore it must not be used on the same 
job with the remnants of some other lot 
of shellac without a preliminary careful 
matching of the colors of the two lots. 
This matching can be done easily by flow- 
ing a thin solution of each over a glass 
plate and when dry comparing them 


OF OLD COTTER PINS 


ANVIL OR 











pr REPLACING old split cotter pins, 
it is often difficult to squeeze the legs 


An easy way to do this, provided the legs 
are merely separated and not badly bent, 
is to set one leg vertically on the vise or 
any block of metal and tap the top lightly 
with ahammer. The legs will then close 
until 7% are as tight as in a new cotter 
pin—J. T, WarTKINs. 
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AC TION! 


When you want to ga—GO! Go the man’s 
way with never a care for detours, never a 
thought for the road. Just head your Indian 
toward your goal—and go! 


$ 
Gal 
pe Bar = 

















Indians are built to go anywhere... they 
come of an illustrious ancestry that served 
faithfully in the shell torn World War battle- 
fields . . . sturdy twin cylindered forebears 
that kept going day and night, in mud and 
rain and blistering heat—in and out of shell 
holes, across fields, through woods—where- 


Valuable Dealer ever and whenever the service sent it. 
franchises are 


open, write for de- | . ° 
ik Susana For Men With Sporting Blood 


are snapped up. Today, in the pursuits of peace—in the 
uniformed services of law and order... in 
the ranks of innumerable men with sporting 
blood— Indians are still faithfully serving. 
There’s.no sport that packs the thrills of 
motorcycling ... and with a dependable 
Indian they are yours at so little cost... a 
small investment, and less than two cents 
for every mile of wind-blown, sun-tanned 
sporting transportation. 




















































MOTOCYCLES 


met ce ae a SS Se SS SS aS SD ee ae ae ee Se ay 















INDIAN MOTOCYCLE CO., Dept. B10, SPRINGFIELD, MASS. ! 
Please send folder on Indian Motocycles. My age is_____years. I 
NAME. ER ARR NET AREER MT re | 
ADDRESS OES ret See : 
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CAMERAS IN ONE 


Here is the ultimate in fine cameras. Leica 
Model C, equipped with four interchangeable 
Anastigmats, permits wider scope and produces 
better, clearer pictures at all distances. One 
lens for short range pictures—another for action 
shots—a third for ‘‘wide-angle” views—a fourth 
for close-ups. See it—at your dealers—or write 
for sample contact print No. 2 and catalog 1186. 








36 pictures per roll of cinema film, double frame 
size. Perfect enlargements and screen repro- 
duction. Focal plane shutter. Time exposure 
and speeds of 1/20 to 1/500 of a second. Com- 
pact, light weight. 


(135 mm—Telephoto) 


























50 mm 


35 Regular 
mm 
Wid 
Angle 
50 mm 
Hektor 


Inc. 


New York, N. Y. 


E. LEITZ, 


Dept. 10 P.S. 60 East 10th Street, 


re "ei 1 
poudrs 2 complete DOLLARS 
| FROM . r) FROM \ 
pets Course in = 


BODY AND FENDER REPAIRING 
for only 50° --——_ 


ODY and fender re- i 
airing is now one of ‘ 
the most frequently sold 
repair jobs, And one of 
the most profitable. 
Everyone wants his car 
to look right. 
Get your share of this 
easy profit. This new 
Body and Fender Manual 
tells you how. It costs 
only 50¢ and tells you 
exactly how to set up your department, tools you 
need, and how to do every operation, from prelim- 
inary straightening to repairing —— Set 
ourself up to make more money. Body and Fender 
work willdoit. And this 48 page book tells you how. 


SEND 50¢ TODAY TO 


fF" STANLEY TOOLS 8" 


STANLEY 


v 


rn 


DOLLARS (Automotive Division) emmy 
(DENTS. 123 ELM STREET DENTS | 


i NEW BRITAIN, CONN. naira,“ 


oar 





MODEL SHIPS 


Wecan supply construction sets and all sorts 
of parts such as semi-finished hulls, blocks, 
deadeyes, special flags, anchors, steering 
wheels, capstans, figureheads, blue prints, 
books, etc. , forbuilding real finescale models 
ofthe Destroyer Preston, Baltimore Cli per, 
Flying Cloud Constitution, Spanish Galleon 


iver 5 

— the Seas, Bluenose,’ Mayflower and many 
pthers. Also special construction sets for racing sail boats, power 

pats, model steam engines, propellers, etc., and fine tools for 
the model maker. Our large 56-page photo raphically illustrated 
booklet contains valuable information and ints for building shi 
models in addition to prices and full description of the above arti- 
cles. Many people only slightly interested in models have become 
greatly enthused upon receiving this booklet. A copy will be sent 
postpaid upon receipt of 15 cts. (coin preferred). 


Model Ship Supply Co., Dept. N, Mineola, N. Y. 
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Flash-bulb attachment for camera of 

graflex type. To avoid wasting bulbs 

when first adjusting the switch, use 

a small flashlight lamp for testing. 
bulbs for 


LECTRIC | flash 
photography can be used 


much more effectively if you 

make a simple attachment for your camera 
that sets off the flashlight automatically 
when the shutter is operated. All you 
need is a camera with the proper kind of 
shutter, a few feet of electric lamp cord, 
a photoflash lamp reflector with attached 
battery case, and a few screws, bolts, 
solder, and odds and ends. 

For a focal plane shutter such as is 
shown above, the switch consists of a 
small piece of spring brass or bronze fas- 
tened to a piece of insulating material 
that is held by one of the shutter plate 
screws. The spring contact is arranged 
so that the small lever which moves back 
when the shutter is released will strike it. 


On a shutter with a setting lever, a spring 
paper clamp is used to attachthe contact arm. 


amera Shutter Switch 


SETS OFF 


Evashlicht Buz 


By HERBERT WOOLSEY 





Of course, the tip of this lever must be 
free from paint or any other coating that 
might prevent good electrical contact. 
Solder one wire of the lamp cord to the 
spring contact, and attach the other toa 
soldering lug held firmly by one of the 
mounting screws on the shutter plate. 
Connect one wire to the threaded metal 
ring at the bottom of the battery case, 
and the other end to the threaded metal 
part of the lamp socket at the top. 

For a shutter having a setting lever as 
shown at the left below, arrange a spring 
brass or bronze contact so that the lever 
strikes it midway in its return to the “off” 
position after the shutter has _ been 
released. One wire from the flash-lamp 
battery is attached to this contact, and 
the other to a small clip which can be 
snapped on any convenient projection of 
the shutter. 

An easy way of mounting the spring 
contact is to attach it to a piece of wood 
or other insulating material that has been 
fastened securely to a small spring clip 
or paper clamp. Usually you can attach 
the clamp to the edge of the shutter sup- 
port and adjust the contact position by 
moving it up or down. The setting lever, 
as it passes, should make good electrical 
contact with the spring. The clamp sup- 
porting the spring contact can be used as 
the means of attaching the second wire 
to the shutter frame, if desired. 

On such a shutter as that illustrated, 
the shutter leaves are at the open position 
when the lever has completed half of its 
return journey. It should contact with 
the brass or bronze strip just before It 
reaches the midway point, and maintain 
contact almost to the end. 
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SIMPLE WOODEN GUARD 
MAKES BIG JOINTER 
SAFER TO USE 
N EFFICIENT safety guard for a 


large jointer or hand (“buzz”) plan- 
ing machine can be made easily by any 


_ experienced woodworker. The design illus- 


trated has the advantage of providing 
absolute protection both in front of and 
behind the cutter, yet the guard can be 
instantly raised out of the way. 

Note that the front arms A and the back 


ones B differ in size and shape. Both are 





Boards to be surface-planed pass underneath 
the guard as shown; boards to be jointed on 
the edge are pushed by the end of the guard. 


pivoted to the projections on the holder 
C, and the front arms have stop pins to 
prevent them from dropping down too 
far. Part C is secured to D so that when 


D is resting on the planer, C is about 2 | 
in. above the table. Two light triangular | 


supports are built up and attached to D 
and EZ with hinges. Part E is fastened to 


board F, which in turn is hinged to G; | 
and G is fastened to the end of the planer | 
table. A heavy cord or wire cable J is | 
| rigged over pulleys and tied to a weight in 


order to pull the guard over the pianer 


when it is lowered for use. A small sup- | 


port is placed on the side of the planer to 
hold the end of piece H when the guard is 


| down.—JAmes H. SupDETH. 





PROTECTOR SWUNG UP 

AND TO 
ONE SIDE WHEN NOT IN USE 
Diagrams showing the general y 
construction. The free side- _— 


wi ° 
18€ movement of the guard is ” 


aided by a roller that slides 

















" Whiskers” looks 


E S easy to capture the sparkle of an 
eye —with a Graflex—the simply- 
operated camera that takes the 
guesswork out of focusing. 


...In the Graflex, you see, right 
side up, full picture size, every change 
of expression up to the instant of 
tripping the shutter. : 





into a Graflex! 


The CAMERA for Better Pictures 







‘DOROTHY JARVIS 


ITH the above Graflex 
photograph of her pet 
Dorothy Jarvis, of Brook- 
line, Mass., won Ist prize in 
the Animal Picture Contest 


‘conducted by Photo Era 
‘Magazine. 


SALES EXECUTIVES 


Write for data re: 
: Business Uses of Graflex 


















E 


FOLMER GRAFLEX CORPORATION, Dept. 1177 ROCHESTER, N.Y. 
Please send copy of booklet, “Why a Graflex?”. . . concerning the simply- 
operated camera for superior pictures . . . to name on margin of this page. 



































Here it is! 


Just what you’ve always wanted for 


your home workshop .. . 
and fine training 4 
things you'd like to have. 
too.. 
to seil. 


FOLEY Jig 


It’s great fun 
. making the many 
Make money, 
. doing odd jobs and making things 
It’s all so easy with a 


fi lectra-Keen 


Saw 


A real high-grade, electric power saw, 
same as used in factories, schools, etc., 


but sold at a low price. 
of cuts... 
angular, circular or scroll, 
inch stock of hardest 

smooth-cutting 


rip or cross cut... 

Cuts up to 2- 
lumber. 
patented Counter 


Makes all kinds 


straight, 


Fast, 








out. 









price. 









Minn. 


Name 






Address 





Foley Manufacturing Company 
Foley Bldg., 1020 Main St. 


Balancer and Silencer reduces vibration. 
Saw draws away from cut on upstroke, 
preventing back drag. 
steel table, ca 
finest material and workmanship through- 
Portable... 
work bench. 
Comes complete with %4 
and 4 blades (2 for wood, 2 for metal 
cutting). 
full information and special introductory 


12-inch tilting 
rigid one-piece frame . 


can be clamped to any 


4 h. p. motor 


Mail the today for 


coupon 


Send full information on Foley Electra-Keen Jig 
Saw and special introductory price. 


If interested in a money-making saw-filing auaahe 
ness with the Foley Automatic Saw Filer, Check 


N. E., Minneapolis, 


so 


wl 











WOLLENSAK_ 
, $1850 


350 POWER 
On 


M 


ith 


" Whittled Model of Graceful Flyi ing : Raa 


metal struts F hold it rigidly in place, 

Make the lower wing in one piece like 
the upper; then cut it in two and attach 
each half to the hull with wire studs or 
Thin metal % in. wide is used for 
the ends being bent and 
drilled for small nails. The wing-tip pon. 
toons are held with brads driven down 
through the wing. 

The streamlined motor mounting js 
mounted on two struts C and two struts 


ft pine. 





pleasing lines. 


one nail. 


The 


Dimensions not given 
can be estimated by 
using the inch scale 
below the drawings. 


ODEL makers will enjoy building 
this toy Boeing flying boat model 
because of its simplicity of design and 
First whittle the hull from 
Round off the top sections and 
sandpaper the whole smooth for painting. 
Saw a slot in the rear end to take the 
vertical tail unit, which is held in place 
horizontal tail is 
fastened to the vertical unit by means of 
a notch and one rivet; and two thin sheet 





pins. 





























the struts D, 











PONTOON 





>| 
30 
8 














A, and there is a short 
one E on top, fastened to 
the middle of the upper 
wing. The cylinders are 
represented by nine 5/16 
in. long sections of 3/16 
in. diameter bolts. 
This model will look 
well if painted with the 
following colors: Hull, 
dark red; top of hull, 
yellow; both wings and 
struts, buff; vertical fin, 
red; rudder, yellow; 
horizontal tail, buff; pon- 
toons, red; motor mount- 
ing, buff; motor, black; 
propeller, aluminum; 
and windows aluminum. 
—DonaLp W. C ark. 


















































This new microscope 
is precise enough for 
thousands of profession- 
al men, yet so simple 
that growing boys and 
girls use it with ease. 
Reveals thousands of 
nature’s miracles. 








NEW FEATURES 

















Fully 
Extended 





















Magnifies 100 to 350 
times, in steps of 50 
magnifications. Concave 
mirror gives brilliant illumina- 


tion above or below object. 
Rack - and - pinion adjustment 
aids delicate focusing. Stand 


for use in any position. 
Detachable base permits exam- 
ination of large specimens. Used 
day or night. Case, mounted 
object and glass slide included. 
American mass production as- 
sures superior value. Money- 
back guarantee by American 
maker. 

At Dealersor Direct, Postpaid, $18.50 
Similar Wollensak Microscope, 

50 to 110 power $10.00 
Complete catalog fre e. 


Showing base 
detached 
for examining 
large objects. 


be ee OPTICAL co. 
75H ter,N.Y. 
hon problems our specialty 
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Working drawings for a Boeing flying boat model and a photo of one of the ships, which 
are used extensively on the Pacific coast for mail carrying, patrolling, and exploring. 
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SEARS, ROEBUCK and CO. 


teeeeeeeees &himely 


Announcement 


to every family in the United States 


HIS new General 

Catalog for Fall and 
Winter is already in the 
hands of most of our cus- 
tomers. From this book 
they are learning a price 
message untold before in 
our time. More than this, 
its pages are unfolding a 
story of quality and value 
of which any store would 
be proud. 

And now our great 
hew catalog—The Thrift 
Book of a Nation—is 
teady for you. We think 





it so expresses the new 
day and the new stand- 
ard of values and offers 
the new high quality 
merchandise at present 
in demand, that we 
would like you to have it. 

From its 1100 pages, 
offering 48,000 articles, 
you may select everything 
you need in the quiet of 
your own home. Order- 
ing by mail is most con- 
venient. Try it once, if 
you would learn the truly 
modern way of shopping. 


Never in all of their 
existence have Sears, 
Roebuck and Co. 
bought merchandise at 
such favorable price 
levels. We know that the 
real value of our goods 
is greatly in excess of 
our selling prices and 
that you will make sub- 
stantial savings on every 
purchase. 


Ask for your copy of this 
book today. Just fill in and 
mail the coupon to our mail 
order store nearest ‘you. 





SEND TODAY 


SEARS, ROEBUCK AND CO. 

Chicago, Philadelphia, Boston, Minneapolis, 
Kansas City, Atlanta, Memphis, Dallas, 
Los Angeles, Seattle. 





(Mail Coupon to Store Nearest You) 


Send me your Latest General Catalog. 
64P63 


Name 6$000000000000000000000500005800S000000008000808S000000S0SS8S88SES8ED 
Postoffice....... incidental iaapiaitiaenatnis 
Rural Route............ poeere: ee 
(Please give both Route and Box Number if on 


a Rural Route) 


Street Address 




















































Advantages 
on 
three popular 
Brown & Sharpe 
Tools 
















Measures 





in a new easy way 





Brown & Sharpe 
Micrometer Caliper 
0.2 


Range 0 to 1” 







Ten-thousandthscan 
be read as easily on 
the auxiliary thim- 
ble as thousandths 
on an ordinary mic- 
rometer, 



































Can be used on sides 
— quick adjusting 


Brown & Sharpe 
VBlocks and Clamps 
No. 750B 


1. The Clamps do 
not project—blogks 
can be used on their 
sides, 

2. Stepped con- 
struction allows 
clamps to be 
changed to fit vary- 
ing sizes of work. 
3. Blocke are 
ground in pairs. 
Can be used in any 
position, 





Double ended 
construction means 


half as many blades 


Brown & Sharpe 
Fillet and Radius 
Gauges No. 627 


Double ended con- 
struction means half 
ae many blades as 
similar gauges with 
single end blades. 
Concave and convex 
radii of same size 
are on same blade. 





These are typical of the many exclu- 
sive advantages which make Brown 
& Sharpe Tools easier and more 
convenient for mechanics to use. 


one. Brown & Sharpe Mfg. |BS 
Co., Providence, R.I., U.S.A. 


Brown & Sharpe 
Tools 


“World’s Standard of Accuracy” 


Our Small Tool Catalog No. 
31 describes over 2300 use- 
ful tools. Ask your dealer 
for a copy, or write to us for 
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By WILLIAM C. CLA 


Exclusive Carved Stand for Smokers 
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4X 5°* 10 
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OST members of the saw and ham- 
mer brigade have tried making a 
smoking stand. As a rule the 
woodworking part turns out well, but the 
ash tray and other commercial accessories 
used on the stand never look as if they 
really belonged. In the design illustrated, 
however, the accessories are incorporated 
in the stand itself so that it becomes a 
complete, self-contained unit. The carved 
ornamentation is not necessary to produce 
a good looking piece of furniture, provided 
a high-grade cabinet wood is used and 
the finish is of the best. 
_ True up the stock and glue together two 
boards % by 5 by 10 in. to form the upper 
part of the top. Lay out and bore the 
various openings, using an expansion bit 
for the larger holes. Complete shaping 
the recesses with gouge and chisel, and 
give the finishing touches with file and 
sandpaper. A third board of the same size 
is now glued to the first two. Round the 
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—, 
Pst CARVE PETAL 
WITH FOUR BOLD 
5, CUTS 
———9 
A Ae, 
{ *—1- 4" GOUGE, TURNED OVER 
SS FLAT GOUGE, TURNED OVER 


LOWER 
PEDESTAL 


a-* 


Details of the carving as sketched by Mr. Clark. Do not try to have all leaves alike; make 


every cut count; never use sandpaper or a sc 


on top as is usually the case. 


corners as illustrated, and drill a 1-in. 
hole in the center of the underside to 
receive the tenon of the pedestal. Make 
an ash tray to fit the largest recess. 

The pedestal and base can be turned on 
any small lathe. Perhaps you will prefer 
to follow a design of your own for these 
parts, but the over-all dimensions as given 
will make a stand of convenient height. 

My stand, which is of black walnut, was 
given one coat of flat drying (rubbed 
effect) varnish without using any filler. 
Then the stand was rubbed lightly with 
steel wool and the uncarved portions pol- 
ished with a coat of floor wax. 


Mr. Clark has prepared some notes on 
carving the stand for those who wish to 
attempt this additional work. These have 
been incorporated in Home Workshop 
Bulletin No. 8, which will be sent to any 
reader upon receipt of a self-addressed and 
stamped envelope. 


PATTERN ON 


ere STIFF PAPER 


raper; and finish by rubbing with linseed oil. 
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Ingenious Perpetual Calendar 
Formed from Cardboard © 


By PARKER SNAPP 


HIS convenient 
| little desk cal- 
endar, which can 


be made from card- 
hoard, is “perpetual” in 
that its adjustable slid- 
ing cards need be re- 
newed but once every 
two years. 

The body of the cal- 
endar is built up of four 
layers, all cut to the 
shape of the half pat- 
ten shown in squares 
at the upper left of the 
accompanying drawing 
and then individually 
modified as shown by 
the dotted lines on the template and by in succession. Layer four acts as a stiff- 
the small silhouettes at the lower left. ener and is jig-sawed from the heavy back 

The first layer is made from a good of a sketch-block or from thin cigar-box 
grade of heavy cover paper—grained wood. 


tate 














Front and back of the calen- 
dar. Unlike most perpetual 
calendars, this one automat- 
ically indicates the correct 
number of days in each month. 























































































































| paper or imitation leather looks best—and A small supporting leg is cut from the 
in it are cut two windows. The lower and cover material as shown by the half pat- 
in. lager window is framed by a cut-out tern; then it is folded and glued to the 
to border upon which are typed the days of back of the calendar. The sliding cards 
ike the week. Between the frame and the are typed on glazed cardboard or heavy 
_ window, on the left-hand side, a narrow drawing paper, and the two large vertically 
on | strip of red cellophane is glued to tint the _ sliding cards are glued back to back. The 
fer Sunday numerals. cards and window border are given a coat 
ase Layers two and three, of moderately of transparent shellac to protect the typ- 
en heavy cardboard, are glued to the cover ing, and a rectangle of heavy blotter, 1% 
ht. by 3 in., or a colored print, is glued 
yas Y, SQUARES . to the lower face of the calendar 
ed \ wal ‘ical as a finishing touch. 
er Peay mat 
th wane HAT HOLDER FOR 
ot re CLOSET DOOR 
SOCTOBER FoR apartment dwellers who 
on are forbidden to make notice- 
to § able holes in doors and woodwork, 
ve 28 29:30:--:-4 the following method of hanging 
op Spee a large number of hats on a closet 
ny door should have a decided appeal. 
nd Two small screw eyes or hooks 
are inserted, one on each side of 
the door, so that a strong cord 
may be stretched between them. 
On this cord are strung about 
half a dozen spring type clothes- 
pins, the ends of which are covered 
with thin rubber tubing. These 
clothespins are used to hold the 
hats, which may be hung up or 
taken down in a jiffy. Additional 
j rows of pins may be provided for 


any number of hats. This scheme 
has the advantage that no holes 
are made in the thin panels of the 
door.—W. C. R. 
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A touGH fiber cloth moistened 
with gasoline will be found an 
excellent cleaner for motor and 
generator commutators. Hold the 
cloth around the revolving com- 
The holder is made in four layers, and the typewritten mutator, shifting it back and forth 
Parts consist of a frame and three strips which slide. occasionally.—L. B. R. 
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MAYHEW 


the newest. 
Qreatest 2 


RIGID STEEL 













REVOLUTIONARY 
IN — 
PRINCIPLE 


As rigid as a yardstick, as flexi- 
ble as twine—this most compact 
of rules measures straight out, 
around corners or curves with 
equal ease. Has so few parts— 
nothing can get out of order. 
Gives accurate, direct inside and 
outside measurements of back 
and front side of any object. 
Weighs only about 3 ounces— 
fits in vest pocket. 


SEE THAT TIP!: 


Mayhew’s Patented 
Self-Adjusting Hook 

Tip—the only pre- 

cision tip on steel 
rules — permits ac- 

curate reading of en- 

tire first inch. Hole 

at end of tape for scribing arcs 
up to 72” radius. 





ndosa 


like 
Bi 


Nickel Plated Case 
RUST PROOF THROUGHOUT 
Your Favorite Hardware Store Has 
Them. If Not—Write Us Direct. 








MADE IN 4 AND 6 
FOOT LENGTHS 


B-48’’, EACH $2.00 
B-72”", EACH $2.50 


$956 
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Mayhew Steel Products, Inc., 
Dept. 10-P.S. 
Shelburne Falls, Mass. 


Enclosed find $................ for B-.......” Mayhew Steel 
Hule, to be sent me prepaid with Money Back Guar- 
antee. 

Name . — sssianeecinissdataiadddaciats sstiniaenamaaaeese 
PE. cccesttecinsscadapnesesie 


EEN kevcncarsodduscsnssannscserteontinese 





Dealer’s Name ........ panne. Saar Wiese 
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US PAT Ore. 
say 


MADE IN UV 


BLADE 


SHOCK-ABSORBING 


When 


THE 





talk switched from 
‘Spades to Blades” 


CROSS bridge tables at 
clubs and parties—word 
flashed from man to man, 
“Probak is the ace of double- 
edge blades.” Shock-absorber 
construction and automatic 
manufacture made Probak a 
better blade. Try it on our 
guarantee. Getfar better shaves 
or your dealer will refund the 
price—$1 for 10, 50c for 5. 


For Gillette 
and Probak Razors 


PROBAK 
BLADES 


122 








Tips on the Use of 
Reénforcing Steel 


for Concrete 


Fk. M. BENSON 


ANY amateur builders who are 
M working with reénforced concrete 
on small jobs, such as founda- 
tions for buildings, place the reénforcing 
steel haphazardly. But in this, as in all 
things, there is a right way which should 
be followed. The rules are few and sim- 
ple, and when carried out will insure a 
strong and workmanlike job. 
Reénforcing steel is usually placed lat- 
ticelike, with each intersection of two bars 


How to carry a coil of wire and hold 
when laying reénforcing steel. 


Fig. 1. 
the pliers 


tied with wire. Number 14 wire is the 
most convenient to use for most work. 

One of the first things to learn is how 
to handle wire and pliers. The steel 
worker carries his wire with him in a coil 
over one shoulder and under the opposite 
arm (Fig. 1). The coil must not be too 
bulky or it will become tangled, and it 
should be small enough in diameter to fit 
fairly snug under the armpit so that it 
will not be in the way in close quarters. 

The free end of the wire must come 
down over the shoulder, not up from 
under the arm. The reason for this is that 
when the wire is cut from a tie, the free 
end tends to spring back to the coil, and 
if it is pointing upwards, the worker is 
likely to be struck in the face. 

Pliers should be 8-in. square-nose with 
good side cutters. Since they have to be 
used with one hand, they must not be 
stiff. The little finger is kept between the 
handles to open the pliers. This may seem 
awkward at first, but it soon becomes 
easy. 

An important question is the kind of 
tie to use. The best is the one known as 
the “butterfly” or “figure eight” (E, 
Fig. 2), which is tied as in the four steps 
marked A to D. It is made by taking the 








TWENTIETH CENTURY | 


BOOK OF 
Recipes, Formulas 


and Processes 


This book of 800 pages is the most complete 
Book of Recipes ever published, giving thoy. 
sands of recipes for the manufacture of valyg. 
ble articles for everyday use. Hints, Help 
Practical Ideas and Secret Processes covering 
every branch of the useful arts are given, 


10,000 Practical Formulas—The 


Best: Way to Make Everything 


A book to which you may turn with conf. 
dence that you will find what you are looking 
for. A mine of information, up-to-date ;; 
every respect. Contains an immense number oj 
formulas that every one ought to have, tha 
are not found in any other work. 


Price, $4.00 


Popular Science Monthly 
381 Fourth Avenue, New York 
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IT’S EASY TO MAKE BIC 
SPARE TIME MONEY 


Send for our free plan on how to make $5.09 
to $15.00 a week in your spare time by tak- 
ing orders for PopuLtarR ScIENCE Montuty 
from your friends. No selling required. Turn 
extra hours into extra dollars. 


Mail It Now! 


POPULAR SCIENCE MONTHLY 


381 Fourth Ave., 
New York, N. Y. 


| 
Please send me full information free on how I can | 
make big money in my spare time. | 


(Name) 


(Address) 











LOW PRICES 


GOODRICH-GOOD4 YEAR 


Firestone - U.S. 
AND OTHER TIRES 


Prices on Earth! 
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Tires failing to give 12months service will be repl at 
YORK TIRE & RUBBER COMPANY Dept. 1120 
3855 Cottage Grove Ave. Chicago, Illinois 
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FREE FAL 
CATALOG 


Just off the Press 
Showing Huntin 
Shoes, Duck _ Hust 
ing Boots, Inner 
soles, Sleeping Bat 
Canvass Luggage Bat 
etc. 


L. L. Bean, Mf. 


346 Main St. 
Freeport, Maine 
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ARKO Oe nn 


ToolsFromTheft. Write with elec- 
tricity any name or design on the hard- 
est and finest tools and instruments, or 
any metal, like writing on paper with 
pen or_ pencil. om, e Out 
$3.50 Prepaid An ere. Interest- 
ing illustrated circular free. Write to- 
day. Agents wanted. 

ARKOGRAF PEN CO. 

1171-A East Stark St., Port! 
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SCIENCE PUTS HEAT 


» TUBESS 


How does heat 
gives practical, 


Sterno serve you. 


Use the coupon. 


--- NOW 
MORE 

CONVENIENT 
THAN EVER... 


H® AT can help you any- 


where—at camp, in 


the shop, at home—with any- 
thing that needs heat right on the 
spot—soldering, hot glue, ete. 


help? A FREE booklet 
time-saving uses. Let 
Full-sized tube only 10¢. 








STERNO CORPORATION 


P.S. 10 


] Send me your free booklet. 


Ww 9 East 37th Street, New York 


] L enclose 10¢ for full-sized tube. 


Name. 





Address. 














BELAYING PINS 


Send for price list $-1. 


PROFESS'ONAL MODEL 
MARKERS FITTINGS 
Every article Guaranteed Perfect 
Pulley Blocks, Deadeyes, Steering Wheels, 
Ladders, Belaying Pins, etc., hand turned 

from Boxwood or Pearwood. 
Compare These Prices 


Blocks 3-32 or 1-8 Sin. Plain.04 Ea. dz. .40 
Dble. Plain .05 Ea.dz..50 Sin. Strpd. .06 Ea. 


( 
Lee ver) dz. .60 Dble. Strpd. .07 Ea. dz. .70 
.20 to 50c (rail) Deadeyes 1-16.3-329r 1-8 .04Ea. .40dz. 
per dozen 5-32, 3-16, 7-32, 1-4 in. .06 Ea. .60 dz. 
We also carry a line of brass and metal fittings, such 
as belaying pins, capstans, airports, bells, chain, etc. 
also tools, sailcloth, paint. and many other items. 


BOAT MODEL SPECIALTY COMPANY 
341 Madison Avenue, New York City. 
Estimates given on special fittings. 


free end of the wire from the coil on the 
shoulder and looping it around the back 
bar of the two intersecting ones. Bring it 
around to the front, cross it over, and 
loop it around the back bar again. Make 
a half twist in front, cut the wire leading 
to the coil, and tie securely with the 
pliers, pulling out as you twist. 

Before cutting the wire to the coil, bend 
it at right angles about 4 in. from the tie. 
This prevents the loose end from becom- 
ing lost in the coil and also makes it han- 
dier to start the next tie. 

The “butterfly” tie has the advantages 
of preventing twisting or slipping from 
either direction. These are important 
because in high places the steel worker 
must use his completed work as a ladder 
as he goes up, and his own safety depends 
upon the strength of his ties. 

The square tie (F, Fig. 2) is good, but 
is not as secure as the butterfly. The plain 
diagonal or loop tie G, which is so com- 
monly seen, should never be used. 

In placing reénforcing steel, care should 
be taken that it is at least 4 in. inside the 
concrete forms. On the other hand, i 
should not be buried too deeply in the 
concrete. The closer it can be kept to 
being 4 in. from the surface at all points, 
the better it is. 

The openings of the latticework in a 
wall should be from 12 to 16 in., depend- 
ing on the size of the form and the steel. 
In laying horizontal latticework near the 
floor of a large foundation or in a cement 























The IDEAL Boeing 


quired 
popular 


value 


The (DEAL Travelair 
= build; 





The IDEAL Falcon 
Full Fuselage Models. 
15 in, Size. 





Build 3 Models 


for the Cost of One! 
Get’ the New 
Kit containing everything re- 


arts, fittings, aterials 

so “ull Size Plans and Instrue- 

¢ tions for each model. i 

ever 
wonderful flyers. 


¥ All Materials and $ 

. Plans for 3 Models 1 .65 
IDEAL Fa a & SUPPLY 

28 West 19th Street, 


IDEAL 3-in-1 


to build these three 
flying Models all 
materials and 


Biggest 
offered; 


easy to 
Postpaid 


ANY, Inc., 
New York City 
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models. y and inexpensive t 
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material. 5 5c Stamp for Muctrated ‘Catalogue. 


Henry C. Schiercke, Ghent, New York 
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594 Columbia St., Dayton, Ohio. | 


A GERSTNER 
TOOL BOX 


keep your tools 
It protects tools 
from loss and damage. 
Choose from many 
sizes shown in Free 
Catalog. 


H. GERSTNER & SONS 


will 
safe. 
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BIG 3 FT. TELESCOPE 


tons. Brasshound. Powerful Lenses. 10-Mile 
yi Eye Piece for looking at the sun, in- 


Five Secti 
range. 
luded ay Can be used as a 
1g Value. Postpaid $1.75. 


eee & COMPANY, T-69, TRENTON, N. J. 


Microscope. Guaran- 
C.0.D. 15¢ extra. 
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#4 
WEA A 


THE’ "BUTTERFLY" TIE 














SQUARE (POOR) 


Fig. 2. The four steps 
in making the _ so- 
called “butterfly” tie 
(A-D and E), which 
Y is far superior to both 


LOOP (Avoip) the square tie F and 
the plain wire loop G 





floor, the openings should be reduced to 
from 4 to 8 in. square. If the surface on 
which the concrete is to be poured is 
softer in some spots than in others, this 
bottom latticework may be called upon 
to bear a heavy strain. 

In cutting reénforcing steel, which usu- 
ally comes in bars 30 ft. long, a pair of 
strong bolt cutters are efficient for sizes 
up to % in. Above that size, the bars 
should be cut with an acetylene torch. A 
large number of bars can be laid side by 
side on supports, the desired lengths 
marked on them with soapstone, and then 
the whole cutting job be completed rapidly 
with a torch. 

It is frequently possible, as in reénforc- 














record is spoiled! 


ve toiled—— 


Alas, Watson, ™ 
For hours and ho = 
I can’t fi 


de t 
t was ma 
= 1 Sherlock Holme 


urs I’ 


nd the repair 
o this chair— 
3 has been 


Ye Gods! 





BRING on your detectives! They'll never 
find repairs made with Savogran Crack 
Filler. Why? Because this filler wé// not shrink! 
It stays put. When you paint over it there’s no 
line or crack to show where the repair was 
made. Savogran Crack Filler does wonders for 
broken-down furniture—tightens pulled-out 
rungs and legs, loose casters, fills dents, holes, 
and _ cracks, builds up broken corners and 
chipped edges. Makes crippled chairs and 
tables strong as new. Saws, cuts, smooths— 
works just like wood. Great for patching plas- 
ter walls, building models and toys—hundreds 
of other uses. 

Get a big one-pound can today at your hard- 
ware or paint store—only 30c (5-lb. can $1.25, 
35-lb. pressed-steel pail $7.70). And get your 
wife a can of Painters’ Savogran to make her 
house-cleaning easy Saves you hard work, too, 
on painting and heavy cleaning jobs. 


CAN YOU THINK OF 
A NEW USE? 


What new, practical use can you find for 
Savogran Crack Filler? Write and tell us about 
it, giving directions, and if your use is prac- 
tical and new you will receive, absolutely 
Sree, a full-sized one-pound can of Savogran 
Crack Filler. To help you find new uses and 
to make it easy for you to check your use 
with those we already know about, we have 
prepared a folder listing more than 100 uses for 
Savogran Crack Filler. Mail the coupon today 
for your copy. We will also send you the handy 
24-page booklet, ‘‘How to Repair and Refinish 
Furniture,” packed full of helpful hints— 
plenty of illustrations. If you ever do an occa- 
sional job of painting, building, repairing, etc., 
you'll find this booklet useful. It’s free! Mail 
the coupon today! 


SAVOGRAN 
CRACK FILLER 


WILL NOT SHRINK? 


FSSSSSSSSSHSESSSSESEEEEEEEESESEEEEEEEESESEEEEEEEEEEEEEEE 
Savocran Co., Dept. S-10 

India Wharf, Boston, Mass. 

Send me free your folder C-3 listing more than 100 uses 
for Savogran Crack Filler; also my free copy of ‘How to 
Repair and Refinish Furniture.” 
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; this 9” x2 Junior South Bend 








Weight 325 tha. Price 
with “ei and 
equip- 

ment 50 


$30 Rd n, 
$10.50 per month. 





Also available in 11” and 13° sizes, countershaft drive, 
silent chain motor drive, underneath belt motor drive 
in bed lengths from 214/ to 514’, both bench and floor 


leg types. Practical for manufacturing, also service 


work on valves, bushings, pistons, differe ntial cases, 
connecting rods and brake drum work on light cars. 





13" x 4! New Model Junior back-geared screw cutting 
lathe, weight 980 Ibs. Handles brake drum work on 


Ford, Chevrolet and other light cars. SBI ; 


Price with countershaft and equipme nte} 
$62.60 down, $21.91 per month, 








EASY PAYMENTS ON [..... 
SU rs + , aT THES 

ALL SIZES AND TYPES "Consiog 

Send for new catalog No. 92, illustrat- N°92 

ing, describing and pricing new Junior 

Series South Bend Lathes, with details of Soxrp Bemolarin Way 











easy payment plan. Mailed Free. Postpaid. 


SOUTH BEND 
LATHE WORKS 


351 E. Madison St., South Bend, Indiana 
Lathe Builders for 25 Years - 50,000 South Bend Lathes in Use 








We Are The Original Company Sup- 
plying Parts to ‘BUILD YOUR 
OWN” SHIP MODELS and COACH 
MODELS. For more than 7 years we 
have been supplying thousands of 
satisfied customers. 

The Beautiful Clipper Ship ‘“‘FLY- 
ING CLOUD” only $4.00, Santa 





Maria, Mayflower, and others $4.50; 
Concord Coach or Covered Wagon $4.50. 

The “CONSTITUTION” accurately detailed $6.00, 
Spinning Wheel $1.00; Lamps and other projects. Send 
ve rae for beautifully illustrated catalog. Models 
sent (. O. D. by parcel post in U. S. or Canada. 


MINIATURE SHIP MODELS, INC. 
Dept. NA PERKASIE, Pa. 
Canadian Office, 90 King St., W., Toronto 














BE A MASTER 
CRAFTSMAN! 


Earn extra money at home in spare 
hours. Pleasant work. Make trellis, 
tables, chairs, kitchen nooks, and g. 
inets now in popular demand. With H 
A portable electric woodworkin reauib- 
ment it’s easy to learn immediately — 
turn out beautiful pattern and cabin et 
work. No. 11 Band Saw illustrated is 
used by thousands of commercial shops 
and homes everywhere. Handles heav- 
jest jobs. No vibration, chatter or gal- 
loping. Perfectly safe and easy to use. 
Reasonably priced. Send today for 
REE H & A © ‘atalog of portable elec- 
a woodworking machines, and how 
you_can make your basement into a 
Feciable work shop. Write at once. 
eliable dealers, cond for SPECIAL 


‘anaes & ANDERSON 
810 Stone Street Fairfield, lewa 

























ing corners, to bend the rods instead of 
cutting them. When a large number are 
to be bent in the same shape, a bending 
table is convenient. On a strong platform 
made of 2-in. planks, outline the desired 
shape and drive a steel peg in at each 
corner of the pattern. The rods then can 
be laid on the table and bent to shape 
around the pegs. 

For rods up to 3% in., a monkey wrench 
can be used to make neat corners around 
the pegs. For larger work, a stronger and 
lower balanced bending iron is necessary. 
This can be quickly made at the forge in 
the shape illustrated in Fig. 3, which 
shows a bending table in operation. 

When it is desired to move a bundle of 
steel a short distance, raise one end and 
give it a flip as though it were a rope. The 
motion will be transferred to the end on 
the ground, and the bundle may be moved 









=STEEL PINS 





\ 
* feenvine IRON 


_REENFORCING STEEL 





S 
~SS— — 
SS 


2" PLANK TABLE 






BENDING {IRON 


Fig. 3. Form for bending a number of reénforc- 
ing rods uniformly, and a special bending tool. 


with surprising ease. When carrying long 
steel bars, take short rapid steps, as the 
regularity of ordinary walking transmits a 
rhythm to the bar, and the spring of the 
ends is soon strong enough to throw the 
carrier off his feet. 

On construction jobs where several 
days’ work is necessary to fill a form, old 
scraps of reénforcing steel from 2 to 4 ft. 
in length are useful to bind one day’s 
“pour” to the next. They are thrust for 
half their length into the fresh concrete 
and set at slight angles in various direc- 
tions. The protruding ends are covered 
by the next day’s pour and help to make 
a solid tie. Broken and worn out drill 
steel is also useful for this. 

Although very little experience is nec- 
essary to become proficient in laying 
reénforcing steel, the difference in neat- 
ness and strength of the job when com- 
pleted makes the effort well worth while. 





TOOL FOR OIL GROOVES 


HEN cutting oil grooves in babbitt 
or brass bearings, the combination 
double-end boring and grooving tool illus- 





FOR *. 
BORING’ 


A double-end lathe tool which saves time 
in machining oil grooves in bearings. 


FOR GROOVING-* 


trated will be found a timesaver. The 
pointed end of the tool is used for boring, 
while the opposite end serves as a groov- 
ing tool—W. S. GALLMAN. 





Electric Fittings 
That Simplify 
Wiring Jobs 


By HAROLD P. STRAND 


[| KEEPING his home shipshape, every 

man has to do a certain amount of 
electrical work. If he knows just what 
fittings to obtain for any given job, he can 
save much time and effort. Some of the 
less familiar but very serviceable devices 
now available for household use will be 
described in this article and another to 
follow. These have been prepared because 
of the interest shown by readers in mate. 
rial of a similar nature previously pub. 
lished (see P. S. M., Mar. 730, p. 120: 
April ’30, p. 118; May 30, p. 122; June 
30, p. 107, and Mar. ’31, p. 122). 


Is there a fuse plug made which com 
tains more than one fuse and therefore 
will serve in spite of several blow-outs? 


The six-in-one fuse plug shown in Fig, 
1 has six fuse elements. In the case of a 
short circuit with the resultant blowing 
of a fuse, the only operation necessary is 
to turn the handle on the plug one notch, 
and a new fuse is immediately connected 
in the circuit. They are made in differ 
ent ratings and fit in any screw type cut- 
out block. 


Can flush receptacles be obtained that 
are less conspicuous for particular instd- 
lations than the common round-front type? 


Yes, the newest receptacles will fit ina 
regular toggle switch plate opening and 
are used with that plate. With their use, 
very neat combinations are possible such 
as the one illustrated in Fig. 2, which is 



































THE SIX-IN-ONE 
FUSE ed 


This new multiple fuse does awa 
he dark. 



















Fig. 1. 
with having to hunt for fuses in t 
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JOHNSON SEA HORSE 


Detachable Toy Outboard Motor 
“THE ONE YOU HAVE BEEN WAITING FOR’’ 

This powerful little spring 
moter with control lever, 
complete just as pictured 
with brackets for mounting, 
will run three minutes, and 
propel boats up te 24 inches 
in length. Easy to attach to 
almost any type of toy beat. 


$2-75 post Paid 


BOAT MODEL 
SPECIALTY CO. 


341 finden Senwe- 
New York Cit: 








We specialize in borwood 
pap 3 for old time ship 
dels, Send for free 





aa e list. 














OYSchave fun with | 
l—~d 
chemistry -2 ) 
Get CHEMCRAFT Junior and surprise 
your friends with magic chemical tricks: 
make ink, dye cloth, write secret let- 
ters with invisible ink, pour colored 
liquids from a pitcher of plain water! 
. All these and more chemical stunts 
*» can be done with CHEMCRAFT 
Junior. It’s a heap of fun and 
shows you useful things to do. 
Send a quarter now and get 
yours! 










Chemical Surprise 
Free to Boys! 
M Send us the name and ad- 
dress of thestore that sells 
toys where youlive andwe 
will send Sapper aca 
cal supris 
ThePorterChemicalCo. 
510 Washington St. 
Hagerstown, Md. 






















A WNI 3 
AUTOMATIC 

the favorite _— ee In One 
menalloverthe world— 
3 or 5-shot capacity— on Gent today for 
no equal in qual- Catalog No. 1028M 
ity, appear- . which tells you why the 
ance,smooth #& Browning ‘‘16’’ Automatic 













action. 

12 or 16- , 

Gauge Ask for Catalog No. 1028M. 
ha BROWNING ARMS CO. 


Headquarters and 








 / Want This Saw! 


The Parks ‘‘Premier’’ isareal 
saw—notatoy. It’s just what 
you want for your home shop. 
Get it now! 

Send for Complete Catalog. 
THE PARKS WOODWORKING 
MACHINE CO. 

Dept. PS-10, 1525 Knowlton St. 

Cincinnati, Ohio 

















SHIP meoe. & FITTINGS 


For model Yachts we make mastsockets, 
mast bands, boom bands, rudders, goose- 
necks, adjustable mast ‘step, automatic 
steering gear, brass and aluminum turn- 
buckles. 

We manufacture the largest and most 
completeline of mode! fittings for yachts, 
palling ships. st Tc imma 

the Sta 

A special list of fittings, for Destroyer 
**Preston’’ will be found in our catalog. 

Our illustrated cots No. 7 will be 
mailed on receipt of 1 

J. Fi ‘SHER 
Dept. S. Royal Oak, Mich. 
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SWITCH 








TOGGLE SWITCH 
PLATE WHICH 
FITS RECEPTACLE 


Fig. 2. Neat type of flush receptacle that 
fits into an ordinary toggle switch plate. 


a switch, pilot, and receptacle under one 


| plate. All the openings are the same size 
| and shape, giving an attractive appearance. 





Standard cord plugs fit the new recep- 
tacles. 


How can the nuisance of fuses be elimi- 
nated in submains—for example, in meter 
cabinets where fuses often cause a delay 
when they blow at a critical time? 


Meter cabinets 
(Fig. 3) are now 
made with small cir- 
cuit breakers to pro- 
tect the circuits in- 
stead of fuses. When 
an overload or short 
circuit does occur, the 
breaker is tripped to 
a neutral position, 
shutting off the serv- 
ice. To reset, it is 
only necessary to 
press the handle on 
the front of the cabi- Fig. 3. A circuit 
net to the “off” posi- breaker, designed 
tion, then quickly up- 
wards to the “on” point. This saves the 
time required to hunt for the blown fuse 
and to obtain a suitable spare good fuse 
plug. 











Is there a method of hanging fixtures that 
allows them to be removed and changed 
to other locations without soldering and 
taping joints or other such work? 


Fittings of the type shown in Fig. 4 are 
portable in a sense, yet strictly dependable 
and safe. The receptacle is attached to the 
outlet box, and the fixture has a two-prong 





WALL 
FIXTURE 


















Fig. 4. Wall and ceiling fixtures which are 
easily moved from one receptacle to another. 


| 









YOU CAN'T 
BREAK 
THE 
HOUSING! 






























packed into this RIZAID Pipe 
Wrench—hook jaw, housing, han- 
dle—a strength recently doubled with- 
out increase in weight or change in 
design. You can’t break or warp the 


T HERE’S tremendous strength 











housing; that flat guarantee has stood 
years of testing by several hundred 
thousand wrench users. 


But RIZAID gives much more than 
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strength. Its weight is right. It’s well 
balanced. The jaws grip and let go 
cleanly—no locking, no slipping. Heel 
jaw is renewable. Adjusting nut turns 
freely in wide open housing. Accurate 
pipe scale on hook jaw. Hang-up hole 
in I-beam handle. It will out-work, out- 
last any wrench you ever used. Try just 
one and you'll see. Your wholesaler or 


hardware merchant has RIZ@IDs. 






























RI Pipe Cutter has 
canal reinforced body guaranteed 
against break or warp. Always cuts 
straight. Cutter blade of tool steel with 
solid hub gives 300% more easy clean 
burrless cuts. Blades fit any RIBRID 
type cutter. 












The Ridge Tool Co., Elyria, Ohio 


RikzaIb 


PIPE TOOLS 































JOINTER 
ony °12 





your name on our mailing list. 
surprise of your life. 
been offered 
Anybody can now afford quality power tools. 





New Machines—New Low Prices 
Again Boice-Crane Leads! 


[ 





Here comes the parade! The pro-_ 
cession of new’ BOICE-CRANE ’ 
Power Tools has started. New de- » Nene e 
signs, new ideas and new low prices. 
Just a few shown here. Don’t buy until 
you have seen the entire line—have 
learned the NEW LOW PRICES! Get 
Get ready for the 
Such high quality has never 


attractive prices and terms. 


10 inch 


JIG SAW 
*12 


at such 


Think of it! A jointer with Another marvelous val- 
16” ground and polished ue. Built as only Boice- 
tables, two-way tilting (rane builds. Rigid, 
fence, solid steel safety strong and powerful. 
head, and Boice-Crane quali- Nothing flimsy about 
ty throughout for only $12! this fast litthe worker! 
BALL BEARING $28 6 ® 
Rush Dime for Catalog 12 INCH LATHE ONLY...................-. 
Se een ee ee oes Our latest lathe development. Heavy, ball bearing head stock. 11” swing. 36” center 
Oe ond apeciel literature on new to center. Four speed. Rigid channel iron bed. The finest lathe you can possibly buy 


machines. If you already have 
1931 catalog ‘‘D’’, special leaflet 
sent free. Please specify what 
you wish. 











for the price of only $28. 


W. B. & J. E. BOICE, _ Dept. PS-10G, Toledo, Ohio 
























Easy to 


Etsr'e BLOW. Easy to finger. 


they cost no more, 


ee — st models 
Mention nerement 


0! NIN 
ifacturers 


BAND INSTRUMEN 


Write for FREE BOOK 


> > Mention Instrument <‘ < 





play in 
Learn quicker and win greater 
musical success. Sousa and the world’s 
eatest artists endorse Conns. They 
ave proved Conn superiority. The |- 
secret is in Conn’s patented eonstruc- 

tion. Many exclusive features. Yet 


FREE TRIAL, EASY PAYMENTS. 
Any Conn Band or Orchestra instru- 
ment senton free trial. Liberal Easy 
Payment Plan. Write forspecialoffer. 
Send For FREE BOOK, Describes 
lorry, favorite instrument. Gives his- 
place in band, points out money 

AD opportunities. 


1032Cona + Rikbate, Indiana 


Burning 
Feet 


Ended in 3 Seconds 


H°” cool and refreshed your 
tired, burning, 
aching feet feel the instant 
Coolene is applied. Every throb- 
bing nerve is soothed. Every bit 
of fire and pain is drawn from the 
swollen, irritated nerves and tis- 
sues. Pains from corns, bunions 
and callouses go like magic. 
Coolene is greaseless, vanishes 
instantly. Ends all agonizing foot 
pains in 3 seconds, Get -a jar today. 


ALUMINUM Box SHIELD 
Genuine **ALCOA’ ck, Silverdip finish 5x9x6 
high. . . $1.89. “Bxbx5 re ‘oil Shield . 1.00 (picture 


on left 50 pair, _ Phonograph Needle test prods 








erfect tune, 















8MF pectrely- 
$1.25. Parts for B P, 


tic Cond 














plug to suit. In the case of ceiling fix. | 
tures, the weight is carried by a hook that | 
is a part of the receptacle, but the fixture 
canopy conceals these from view. 


What is the easiest method of electrifying 
a bottle or a small-necked vase? 







































By the use of a ready -made assembly 
such as illustrated in Fig. 5. It has a 
corrugated rubber ring on the upperside 
which is pressed into the opening of the 





COMPRESSION 
RING 


Fig. 5. A lamp socket which can be fastened 
securely in a bottle or a small necked vase, 


vase; then by turning the socket to the 
right, a brass ring on the extreme bottom 
is brought up tightly against the rubber, 
compressing it until it fits firmly in the 
vase. 


What is the most modern way to install 
a transformer for ringing doorbells? 


A combination fitting now available is a 
bell transformer made integral with a steel 
cabinet that houses a cut-out block in 
which 3-ampere fuses are inserted (Fig. 
6). This places the transformer in a safe 








mounting away from the woodwork and 
minimizes the danger of fire. 


STEEL CABINET 
SOLDER SPLICES 
















and 137. é0holexc anning disc. si 6 TO MAINS 
We specialize in radio parts exclu- 
seaeetes sively. Bx 4 | 
in ti Th . ° 
natural colors, Pag Dy e ae Cortlandt St, CONNECTIONS(—— = wA\—~ 
e ‘Ne lew York Cit BELL 
‘NOW BUILD FLYING CLOUD! 0/40 » SI () 
Here’s a heauty, true-to-line, 1—— © © ( 
easy to finish! Hull is fully d x0 | ) aurten ' 
, 


shaped and sanded. 20” mod- 
el. Set includes blue prints 
and all parts, complete for 
$11. Send 15e¢ (coins) for 
new colored catalog of fine 
models and coaches. 


Roy Hancock,323 S. Douglas Ave., Portsmouth, Va. 
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FBOYS-WINTHISBIKE 
























This bicycle is one of 
miany prizes you can 
win. Start at once by 
sending your name on 
the coupon. 






This swift and sturdy bicycle can be yours. 
We need a boy in your neighborhood to de- 
liver the American Magazine, Woman’s 
Home Companion and Collier’s, The Na- 
tional Weekly, to regular customers. Hun- 
dreds of boys are getting bicycles like this 
one, and also cash commissions and other 
big prizes. You can easily do it, too. 


BOYS—MAIL THIS COUPON AT ONCE 





Jim Thayer, Dept. 225 
rk: Crowell EP aiening Co. 
Springfield, Ohio 


Dear Jim: I want to earn money 
start me off as a salesman. 


BE I vssicoectenuecis Ee PCO SOS AIDEN OOR DREN ON a rR 
I si dicsscieichaesecnicisnsaciananiambnaiiaiess cinsidacella ech tata ee 


and win prizes. Please 
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LIGHTING 
FUSE 
CABINET 








TRANSFORMER 3-AMPERE FUSES 


Fig. 6. Bell transformer built into a steel 
cabinet with a properly fused cut-out block. 


MIXING COLORED DOPE 
FOR MODEL PLANES 


LL model builders now use colored 
dope for finishing their model _ait- 
planes, but it is expensive and sometimes 
difficult to obtain. Aniline dye of the 
desired color, however, can be bought at 
drug and paint stores. ’As an ounce colors 
about four gallons, only a few drams art 
needed. This is added to nitrate dope 
thinner or acetone, which can be bought 
in any drug store or model supply shop. 
An ounce bottle will hold all that is neces 
sary of each color to keep on hand for 
ordinary use. A toothpick will be foun 
useful in adding the dye to the thinner. Jn 
this way light and dark shades of the same 
color can be easily prepared to suit specific 
needs.—EDWIN T. HAMILTON. 
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safe 
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One-at-a-Time ( , 


Vue HAVE seen many semiautomatic 


trough, but never a container exactly like 
the one illustrated. It has two unusual 
features. 
opened, cigarettes from four separate com- 
partments are brought into view simul- 
taneously, so that your guests may choose 
the brand they prefer. Furthermore, the 
action is positive. Every time the slide 
is pulled open, four cigarettes appear 
without fail. This is because the slanting 
floors of the hopperlike compartments are 
pivoted in such a way that the motion of 
the slide automatically shakes the ciga- 
rettes down toward the trough. 


simple, and the materials need not cost 





more than twenty-five cents. I used 4% 
in. thick mahogany, which is one of the 
best woods for the purpose. 


box, saw three grooves to receive the par- 
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By R. L. GRAVES 


titions, and on the front piece saw out 
the drawer opening. When sides, ends, 
and tops are ready, slip the partitions into 
place and glue the box together. The top 
part is cut off later to form the lid. 

A slot must be cut the length of the 
drawer or slide as shown, and it is desir- 
able in addition to bore five 34-in. holes 
right through in the positions indicated to 
make it easier to get one’s fingers in to 
lift out the cigarettes. At the back of the 
slide, four small blocks are added; each 
time the slide is opened these give the 
pivoted and slanting bottom pieces a jar 
to shake down the cigarettes so that they 
will fill the slot. 

When the bottom is in place, saw off the 
top section of the box to form the lid and 
fasten it with two small hinges at the 
back. The four slanting floor pieces are 
then inserted in the four compartments 
and pivoted on a long, heavy wire going 
clear through the box. 

Stain the wood a dark brown and apply 


cigarette boxes in which the ciga- 


rettes are delivered singly in a 


When the drawer or slide is 


The construction of the box is very 


In making the front and the back of the 


HINGES WIRE-, 















OUTSIDE DIMENSIONS ,, 
OF BODY 2%'x 3%'xi2% 
MADE OF 44" STOCK 





CIGARETTE SLOT 
IN DRAWER 


% DIA. HOLES 







DRAWER 
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PIVOTED HOPPER’ 
o 12 3 4 iS 6 7 8S 9% 19 1 12 18 34IN. 





ad view of the cigarette box, partly in section; front view; end sectional view; top and 
ont views of the drawer or slide; and sketches of the pivoted floor of one of the hoppers. 


-€R-O-SLEY 
sm 

Tube Push-Pull 

Pentode Output 

SUPERHETERODYNE 


we 1 Ye 
A og 
Comgicpe With 

The Crosley 
PLAYBOY 


N exquisitely designed all wood table or mantle 
model, 17 inches high, housing the new Cros- 





ley 8-tube push-pull Pentode output, Variable 
u, Superheterodyne chassis with latest type Crosley 
full floating moving coil dynamic speaker. Incor- 
porates all the new Crosley features. Never before 
so much superlative radio performance at so low 
a price. 
All of the beautiful new Crosley cabinets shown here 
incorporate the entirely new Crosley Superhetero- 
dyne radio receiver which embodies sensational new 
features, many of them exclusively Crosley. Two 
five-element Pentode output tubes connected in push- 
pull; two Variable Mu tubes; continuous (stepless) 
variable static and tone control; illuminated hairline 
shadow dial with vernier drive; combined volume 
control and on-off switch; full floating moving coil 
dynamic speaker. Features such as these have never 
before been offered in radio receivers at anything like 
the low prices shown here. See your Crosley dealer 
today—hear the wonderful performance of these out- 
standing sets—know the rare values they represent. 


The Crosley CHEERIO 


A forty-inch le of Ily attractive 
design housing the new Crosley 8-tube push- 
pull Pentode, Variable Mu, Superhetero- 
dyne chassis and newest 
$ .00  Crostey full floating mov- 
ing coil dynamic speaker. 
Every new Crosley fea- 
ture is incorporated, 





Complete With 
Pubes 





The Crosley MERR YMAKER | 


A truly magnificent cabinet of rare beauty, 
forty inches high, housing the new Crosley 
| we push-pull —— Variable Mu, 
Superheterodyne chassis 

plus the new Crosley Au- ~ .00 
ilorium. size full float- a: 
ing moving coil dynamic , 
speaker. 





Complete With 
‘Tubes 


The Crosley ANNOUNCER 


One of the most beautiful of all door console 
els, Stands forty-two inches high. In- 
corporates the new Crosley 8-tube push- 
pull Pentode, Variable Mu, Superheterodyne : 
chassis plus the new type Cros- 
ley Auditorium size full float- 
ing moving coil dynamic 
speaker. 





Complete With Tubes 


The Crosley PLAYTIME 


Here it is! A dream come true! A grandfather 
type A. C. electric hall clock incorporating the 
new Crosley 8-tube push-pull Pentode, Variable 
Mu, Superheterodyne radio receiver and Crosley 
Auditorium size full float- 

ing moving coil dynamic ~ .00 
k 0 6 ton cenmtenndl 





; nD 
to the house current oper- 
ates both clock and radio. Complete With 
Western prices slightly higher. ubes 


Send postal for booklet F'10. 

The Crosley Radio Corporation 
POWEL CROSLEY, Jr., President 
Home of “the Nation’s Station” —WLW 
CINCINNATI 





YOU'RE JHERE WITH A CROSLEY 


RA-D+tO- 











© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS... See page § 





127 








































































































your boy off right! 


That son of yours should know how to 
solder! But don’t let him try it with the 
difficult separate fluxes . . . use Kester 
Metal Mender, with the flux inside the sol- 
der. It’s easy to use, absolutely safe, and 
gives perfect results the first time. You'll 
save time and trouble, too, by soldering 
with Kester. Try it the next time there's 
something to be mended or made and 
you'll never use anything else again. Look 
for the name Kester. : . . A good store 
near you sells the Kester Metal Mender 
handy can, and Kester Solder in larger 
quantities if you want it. Kester Solder 
Co., 4201-05 Wrightwood Avenue, Chi- 
cago, Illinois. Incorporated 1899. 


FREE, write for your sample of Kester! 


KESTER 


METAL MENDER | 
Give your models true- 
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by painting them with Weber Artists’ Colors. 
Brilliant—enduring—just what you need to give 
“that” finishing touch to your reproductions. 
Procurable in a broad selection of outfits, in 
every price range or in separate tubes. 

The POCKET OIL OUTFIT pictured here is just the 
thing for your work. Contains 12 tubes of color, 
palette, brushes, drying oil and turpentine. 
Put up in handsome Japanned tin box. Price 
$3.00. Sold by leading art, stationery, heavy 
paint and department stores — everywhere. 
F. WEBER CO., Inc., Philadelphia 
Manufacturing Artists’ Colormen Since 1854 


Artists’ Colors 





Sent on 10 dave’ trial. Send No 


Catalog shows - 
HM Golo Gecnters bax 
. Send at once! ! 
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When the drawer or slide is drawn out, four 
brands of cigarettes are seen in the trough. 


a coat of paste wood filler and two coats 
of varnish. Let each coat dry three or four 
days and rub the surface smooth with oil 
and pumice stone. 

If desired, the top may be inlaid, 
carved, or ornamented with a transfer or 
a colored print. 











The box with the lid open,showing the four 
hopperlike bins which hold the cigarettes. 


JIG-SAWED CAT’S HEAD 
SUPPORTS TIE RACK 


HIS little rack is a pleasing novelty 

that has various uses. A man would 
hang his neckties on it, and a girl might 
use it to hold a gay scarf or some other 
bit of apparel. 

To make the pattern, draw a rectangle 
6 by 8 in. and mark it into 1-in. squares; 
then draw the lines of the patterns through 
the squares as shown and cut out the pat- 
terns. Trace around the cat’s head on a 
piece of 1% in. thick wood and mark the 
ring on a thinner board of hard, tough 
wood or, better still, a scrap of plywood 
or pressed wood composition board. 

After sawing out the two pieces and 
smoothing them, put a screw eye in the 
top of the cat’s head for a hanger and 
insert a suitable hook below the cat’s 
chin to hold the ring. 

Transfer the markings of the cat’s face 
from the pattern to the wooden shape with 
the aid of carbon paper. Enamel the head 

_——Cséodfi thee cat black, its 

a eyes and _ whiskers 
white, and its mouth, 

the ribbon, and the 
ring red. The screw 
eye and hook also 
can be enameled 


black.—H. F. S. 






































































a 


J 





The completed rack and patterns of the two 
parts. Each of the squares represents 1 in. 











eta 
A FLYING START 


70 SUCCESS 
IN AVIATION) 







With the 
Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


This book will save months of time and hundreds of 
dollars by giving you a thorough ground training jn 
Aviation. You need it whether you're going to bea 
pilot, mechanic, radio operator, salesman or executive, 
The Aviation Manual, with its 700 pages and 250 
diagrams and illustrations, covers the whole field s 
expertly that it will always be a reliable reference 
book—even long after you’ve finished your preliminary 
work! 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 

all by leading 


authorities 
All Covered in Fullest Detail 


Opportunities in Aviation—The Business of Flying— 
License Requirements-—Qualifications for Flying— 
Training To Be an Aviator—Your Background of 
Knowledge—Aviation Schools and Flying Clubs—How 
to Get the Most Out Of a Flying Course—Your First 
Outfit—Standard Airplanes, “Seaplanes, and Amphib- 
ians—The Construction of Planes—Power Plants— 
The Manufacture of Engines—Instruments—Elemen- 
tary Airplane Design—Materials and Their Properties 
—Wings and “Props’’—-Wind and Weather—How 4 
Pilot Inspects His Plane—Learning to Fly—Advanced 
Flying—Laying an Air Course—Air Traffic—The 
Laws of Aviation. The Aviation Manual is edited by 
Lieut. Commander John W. Iseman, U. S. N. R 
He has over 5,000 flying hours to his credit, and is 
now commanding officer of squadron VN3rd of the 
U. S. Naval Reserve. Many of his former student 
officers are now holding important positions in the 
Aviation industry as pilots and executives. 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name In Gold On The Front Cover 


Now you may have this beautiful Manual bound m 
expensive, flexible, fabrikoid, with full gold edges all 
around for only $3.95 C. O. D. And we will print your 
full name in gold on the front cover. This is a special 
temporary price which may be withdrawn shortly. We 
will refund your money if you return the book within 
ten days and say you are dissatisfied. Clip and mail 
the coupon to-day. 


Popular Science Publishing Co., 
381 Fourth Avenue, New York, N. Y. 


Please send me a copy of the regular $5 edition of the 
Aviation Manual with full gold edges and my name i 
gold on the front cover. I am to pay the postman only 
$3.95 plus a few cents postage when the book arrives. 
This will pay in full for the Manual. If I am dissat- 
isfied I may return the book within ten days and you 
will refund my money. (10-31) 


Name 


Address ... 
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| CANNIBAL GERMS NOW 
WAR ON DISEASE 


(Continued from page 19) 





filterates, and made the visible bacteria 
change back to their invisible form by plant- 
ing them in his high-protein medium. Dr. 
Kendall believes it possible that all disease 
germs lead this kind of “double life,” depend- 
ing on what sort of diet they feed on. 

The experimenter watched the, germs as 
they changed from their visible to their invis- 
ible forms. They first lost sharpness of out- 
line and grew blurred and fuzzy- under the 
lens of the miscroscope. In the end, nothing 
remained but tiny granules, which passed 
through the fine filters. These little granules 
later became full-fledged, visible germs again, 
either by growing or by reassembling them- 
selves. 

In the past, certain puzzling granules have 
heen found in the spinal fluid of patients in 
the early stages of certain diseases. These, 
it now appears, may be the half-changed 
germs in the process of becoming invisible. 
For use in future experiments, Dr. Kendall 
has perfected a new, refined form of his 
“K medium,” prepared from highly purified, 
crystalline proteins. 


HILE Kendall’s findings, according to 
expert medical opinion, probably will 
work radical changes in the future treatment 
of a number of diseases, the earlier discovery 
of bacteriophage already has had a far- 
reaching effect on medical practice. It has 
freed medical men from the helplessness with 
which they formerly approached infections. 
In the light of Kendall’s discoveries, there 
remains little doubt that these tiny canni- 
bals, so destructive to their brothers but 
harmless so far as man is concerned, will 
prove the physician’s most powerful allies. 
In Senegal, French West Africa, phage was 








given a trial recently against bubonic plague. | 


It was at first administered to patients in 
advanced stages of this terrible disease. 
Among these sufferers, we are told, the mor- 
tality, by any other methods of treatment, 
would have been one hundred percent. Yet 
when bacteriophage was brought into the 
field, the number of cures effected were in 
the proportion of fifteen to twenty-one. 
Under the direction of the Oswaldo Cruz 
Institute of the Brazilian government, during 
the last few years, 10,000 cases of dysentery 
have been treated by bacteriophagy. Out of 
all these only two failures have been reported. 


ACTERIOPHAGY was tried for the first 
4/ time in a cholera epidemic in the Pun- 
jab, India, not long ago, with striking suc- 
cess. Under all previous methods of. treating 
this Asiatic scourge, the mortality ran from 
sixty to eighty percent. But when phage was 
tried, fatalities dropped to as low as eight 
and one-tenth percent ! 

The discovery of bacteriophage has solved 

the ancient riddle of the Ganges River in 
India. By the Brahman temples at Benares, 
thousands of natives bathe daily in the 
sacred stream. Yet a few miles upstream 
from their bathing ghats at the temple steps, 
the river is unbelievably filthy, since it 
receives the drainage from a densely popula- 
ted land that for centuries has known nz 
sewage system but the sluggish streams and 
rivers, 
_ It would be almost certain death to bathe 
Mm many parts of the Ganges. Still, for 
hundreds of years, millions of natives have 
Washed in it, protected from infection as we 
now know, not by their own strange gods, 
but by bacteriophage that devour the disease 
germs, 

Let us watch the phage at work. Since 
We can’t see it by any scientific means, let’s 


neers 


suppose ourselves (Continued on page 190) | 
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Delta 1932 Catalog Shows 
New Motor-Driven 
Woodworking Tools 





Everything for the modern woodworker—profes- 
sional, spare-time, or hobbyist—is illustrated and 
described in this big 1932 Delta Catalog. A com- 
plete line of improved motor-driven jointers, cir- 
cular saws, hand saws, jig saws, woodturning 
lathes, drill presses, moulding cutters, sanding 
units, borers, routers, and mortisers— all 
husky, accurate, efficient units — 
now available at astonishingly 
moderate 1932 price levels. 


Send for Your FREE 
Copy —Ready Soon 


If you are interested in wood- 
working the modern way, the 1932 
Delta catalog—soon off the press—is 
yours for the asking. But make cer- 
tain your name is on the mailing list. 
Fill out the coupon below and mail 
it TODAY. 


DELTA Tools Save 
Time, Money, Labor 


They take all the drudgery out 
of woodworking. They enable you to 
turn out better work in less time. They 
bring the finest professional cabinet 
work within the reach of all. Their 
compactness and practicability, their 
convenience and low prices, make 
these motor-driven tools ideal for both 
production work and home crafts- 
manship. 


DELTA “QUALITY”? 
Pays in the End 


That is what thousands of 
woodworkers say the country over. 
And the reason is, with each Delta 
Tool is built ENDURING QUALITY 
and GENUINE EFFICIENY. Inves- 
tigate for yourself—NOW! : 
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giving ful details 10-DAY TRIAL 
t the com- 

plete Delta Line. EKASY TERMS 

Send coupon for FREE 1932 

Delta Catalog. Shows complete Delta 

line of motor-driven tools. Many new 

items. New features, Also details of 


10-Day Trial Offer and Easy Pay- 
ment Plans. Mail Coupon TODAY! 


DELTA SPECIALTY COMPANY 
(Division of Delta Mfg. Co.) 
3775 N. Holton Street, Dept. B1031 
Milwaukee, Wisconsin 

Please place me, without obligation, on 
mailing list to receive 1932 Delta Catalog, 
which will be off the press soon. Also send 
full details of your 10-Day Trial Offer and 
Easy Payment Plans. 


Name. 








Address. 





A definite program for getting ahead financially will be found on 


page four of this issue. 





Steady Job? 
LWAY POSTAL CLERKS fn 
MAIL CARRIERS 


(City and Rural) 


$1700 to $3400 Year— a 


ULD MAIL COUPON Name... 
IMMEDIATELY me 
Paid Vacations. ° DIR iiiscssssnssisiees 


MEN—BOYS, 17 UP $#° 





rd CHARGE FREE 32-page Book 

re) with list of U. S. Government posi- 
& tions open to men and boys, and full 
. 1 particulars telling how to get a steady 


g S. Government position. 













































































































































































The Ancient Herdsman With 
His Flock Gave Us Our Word 


Congregation 


The symbolism so beautifully expressed in David's 
Twenty-third Psalm is fully justilied by the origins of 
our words congregation and pastor. 

The Latin word grex, gregis means *‘flock’’ or “*herd” 
and is the basis for the word congregare, meaning **to 
collect into a flock.” From this source comes the Latin 
word congregatio, and in turn, our own word congrega- 
tion, which, therefore, goes back to the original mean- 
ing, ‘a flock of sheep.”’ The word pastor carries out the 
same symbolism, Latin pascere, pastum, means **to pas- 
ture,”” “to feed.”” From this word comes Latin pastor 
‘a shepherd” or “‘one who has the care of flocks.’ 
The same word in English means “‘a keeper of souls”’ 
or “minister of a church.”” The two words, therefore, 
preserve the symbolism of the shepherd and his flock 
as applied to the pastor and his congregation. 

Thousands of similar word stories are to be found in 


WEBSTER’S NEW 
INTERNATIONAL 
DICTIONARY 


The “Supreme Authority” 


Not only do these word stories 
make the most interesting read- 
ing, but to know them will 
give you an effectiveness in 
speaking and writing that 
can come in no other way. 
The Merriam-Webster 
gives you the whole 
word power of the 
English language. It 
is a library in one 
volume, its type mat- 
ter equivalent to a 15- 
volume encyclopedia, Its 
encyclopedic information 
makes it a general question answerer on all subjects. 
In its 2,700 pages there are 452,000 entries, includ- 
ing thousands of new words, 12,000 biographical 
entries, 32,000 geographical subjects, 100 valuable 
tables, over 6,000 illustrations. 


Get The Best 


Rely on the testimony of Presidents and Department 
Heads of the leading Universities; the indorsement of 
hundreds of Supreme Court Judges; the judgment 
of Librarians all over the country who choose the 


MERRIAM-WEBSTER for their own use. 
See It At Your Bookstore 


Send for Free Booklet 
of Word Stories 


A number of these fascinating stories about the origins 
of words are presented in an interesting illustrated 
booklet which we shall be glad to send you free on 
request, together with full information about The 
Merriam-Webster. Just mail coupon. No obligation. 


G. & C. MERRIAM CO., Springfield, Mass. 
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equipped with eyes far stronger than the 
most powerful microscopes, eyes to which a 


| grain of dust seems as large as a baseball. 


Now let us watch carefully while the phage 
attacks, say, a staphylococcus germ, the kind 
that makes all the trouble in infected wounds, 
carbuncles, and boils. This germ, resembling 
a bunch of grapes, consists of a number of 
globular germ cells nestled together. The 
cluster, though, is infinitely smaller than a 
bunch of grapes; in fact, a grain of dust 
might be covered with hundreds of them. 

Alongside one of these germ globes, the 
phage, if we could see it, would probably 
look about as big as a torpedo alongside a 
battleship, and it is almost as deadly. With 
our magnified eyesight we see the phage 
attach itself to a germ and disappear within 
it. Once inside it begins to eat, making more 
room within its host. This added space it 
immediately fills with its offspring, for as 
the phage eats it multiplies, and it keeps on 
eating and multiplying, until there is nothing 
left of the germ but a hollow shell filled with 
phage corpuscles. Then the germ’s shell 
bursts, liberating thousands of new phage, all 
ready to carry on their life work against the 
enemies of man, 


HE eating process which you have just 

watched is not a tearing with teeth and 
jaws. It is rather an “eating” like that done 
by some acids when they are brought into 
contact with certain materials. 

Now let us go into a laboratory and see 
how this powerful new weapon against dis- 
ease ordinarily is handled by medical men. 
New methods probably will be developed as 
a result of Dr. Kendall’s work. We see a 
man partly fill each one of a number of 
test tubes with an amber colored fluid. 
Holding his tubes up against the light he 
shows us that the liquid is transparent, 
explaining as he does so that it is a culture 
medium, a broth made of animal hearts. 
Into each tube, or culture, he puts samples of 
bacteria taken from a patient on whom 
bacteriophagy is to be practiced. Then he 
closes the cultures, telling us that he must 
let them stand for several hours. 

When we return to the laboratory, we find 
the bacteriologist holding his cultures up to 
the light, one by one. We see that the cul- 
ture medium, formerly transparent, is now 
opaque. In reply to our question, he says: 

“When the medium gets cloudy like this, it 
shows that the germs are active and breed- 
ing. We know that they are all thriving and 
healthy and have settled down to life in 
their new surrounding.” 

As we watch him he places several drons 
of a clear colorless fluid into each culture, 
taking the new liquid from as many different 
containers as there are cultures. “This is 
the phage,” he informs us. “We aren’t sure 
yet just which phage will kill germs of the 
disease on which we’re working. So we 
raised several germ families and now we’re 
going to try a different phage on each of 
them. In that way we’ll know what phage 
will kill them.” 


N OUR next visit, the bacteriologist 

chuckles as he hands us one culture out 
of the row on which he has been working. 
This one, instead of being opaque like the 
rest, has returned to its former transparent 
state. 

“This is the phage,” he tells us, “that will 
do the trick. When a healthy culture turns 
transparent, it shows that the germs in it 
are dead. So this is the phage we'll give our 
patient; but first we must do some further 
checking up on it.” 

Several drops of the sterilized culture are 








| CANNIBAL GERMS NOW WAR ON DISEASE 


(Continued from page 129) 


put into each of the other test tubes tha 
contain still active germs. After standing fo 
several hours it is noticed that these aly 
have become sterile. After this the culture 
are strained through a Berkefeld filter. This 
is an odd-looking glass bottle with a narrow 
neck, into which is fixed a porcelain “candle” 
The cultures are strained through this jntg 
a tube in the bottle. 

It is explained that this filtering is a pre. 
caution, taken to remove any germ that 
may have escaped the phage. 


PLAGUE of locusts near Sauterelles, Mex. 

ico, in 1909 Jed to the discovery of bac- 
teriophage. All human methods failed to 
check the ravenous horde of buzzing insects 
that were wasting the countryside. At last 
nature, having sent the dreaded visitation, 
began herself to destroy it. 

People noticed that the insects were begin- 
ning to fall dead in great numbers. Eyvi- 
dently some strange disease had killed them; 
but what was it? Scientists went to work 
on the dead insects, dissecting and examining 
them. 

Taking samples of the bacteria found in 
the bodies of the locusts, they bred them 
in laboratory cultures for study and experi- 
ment. Cultures of the disease which had 
killed the Sauterelles locusts were sent to 
other regions afflicted with the locust pest. 
A few of these locusts were caught alive, and 
into them were injected germs of the new 
disease. Then the captives were liberated, to 
fly away and rejoin their comrades. 

Soon the Sauterelles conditions repeated 
themselves. The foreign locusts began to 
die in great numbers and the plague was 
shortly a thing of the past. 

Not long after this discovery, research 
work in connection with it took a new turn. 
If a parasite could be found that would 
destroy germs of disease in locusts, why 
couldn’t one be found that would do the 
same thing for man’s illnesses? It was this 
question that d’Herelle finally answered in 
1917. The medical world was not slow in 
realizing the importance of his discovery. 
Test tubes and microscopes were unlimbered 
on a world-wide front as a new drive against 
infection and disease began. 

Almost from the first the drive has taken 
the shape of a hunt for new and different 
phage. Since the first ones were discovered 
in bacteria taken from the digestive tracts of 
sick locusts, it was apparent that the amaz- 
ing little parasite bred in filth. So highly- 
fertilized ground, sewers, and_ polluted 
streams like the Ganges became the hunting 
grounds for the new and friendly little organ- 
ism. The sewers of Paris, incidentally, have 
been found to supply the best strains of 
phage found so far. Work of this sort, 
however, may be superseded by Dr. Ken- 
dall’s new discoveries. 


>= method of extracting these invisible 
growths from their natural surroundings 
is similar to the application of them to the 
cure of human diseases. Samples of sewage 
are drawn up and strained successively 
through different filters. The last step ™ 
this process is a porcelain candle, from which 
the sewage sample emerges as a clear color- 
less fluid. A few drops of this are then put 
into a germ culture, which is then carefully 
watched. If it does ‘not become sterile 
bacteriologists know they are on'the wrong 
track—there are no phage in the sewage 
sample they just tried. 

When a germ culture finally become 
sterile as the result of application of filtrate 
from sewage samples, an almost unlimlt 
supply of phage is at hand. 

— 
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MY 10,000 FLIGHTS IN UNTRIED AIRPLANES 


(Continued from page 21) 


near London. At that time, the greatest test 
pilot in England in my opinion was Fred 
Raynham. His narrow escapes would fill a 
| hook. One of them gave me the first rule I 
always observe in the testing of all new 
machines. 

Raynham was up in a twin-engined Avro 
bomber at Brooklands, in the spring of 1914. 
High in the air, he closed the throttles to 
glide down for a landing. Instantly the tail 
dropped, the nose reared skyward. He slapped 
on the engines again, just in time to prevent 
q stall. Half a dozen times, the same thing 
happened. The ship hadn’t been weighed 
for balance and had taken off tail-heavy. 
When the engines were wide open, the gale 
from the propeller gave sufficient lift to the 
elevators to hold the craft level. But as 
soon as the blades slowed down, the tail of 
the plane sank. 

In this particular machine, the pilot sat 
far at the nose of the fuselage; the observer 
back behind the wings. The two tractor 
propellers were set close together, their glit- 
tering circles almost touching the narrow top 
of the dragon-fly body. Later, measurements 
showed that these deadly disks whirled so 
close together that less than three inches 
clearance on either side would be given a 
man crawling along the fuselage top. And 
the tip of a spinning propeller will shear 
through the body of a man as cleanly as a 
razor cuts a cotton thread. 


HE observer, watching from the rear 

cockpit, realized this. He also under- 
stood why Raynham couldn’t go down. 
Pulling himself out of his cockpit, this unsung 
hero of the air clung batlike to the upper 
surface of the fuselage while the big ship 
rushed at top speed through the sky. An 
inch at a time, he dragged himself toward 
the tiny “tunnel’’ between those whirling 
knives. Flattened to the canvas, he edged 
between, praying the rocking ship wouldn’t 
lurch in a gust or down current. When he 
dropped into the forward cockpit beside 
Raynham, his weight balanced the plane 
and permitted a landing. 

Raynham described to me his feelings at 
the time and ever since, I have never hopped 
off for a test flight without weighing a ship 
to be sure it is properly balanced. 

This is comparatively easy. The two 
landing wheels and the tail skid are placed on 
scales, The readings of these instruments, 
taking into account their distance from the 
center of lift of the main wings, on which the 
plane is balanced like a seesaw while in 
flight, shows whether the ship is properly 
balanced. Once, I weighed up a very light 
pursuit plane in this way. A mistake had been 
made in construction and it was 100 pounds 
tail-heavy. If I had taken the plane into 
the air, I would have been piloting flying 
dynamite, 

Besides weighing up a new ship, I observe 
4 number of other rules. First, I climb into 
the cockpit and make sure the controls are 
working properly. 


OT long ago, a $20,000 plane was 

wrecked at a Long Island field because 
the pilot failed to “waggle” his stick before 
the test flight. Had he done so he would 
have found that the ailerons had been 
hooked up backward. In another case, a 
huge air-liner was washed out in New 
Jersey on its first test flight. A careless 
mechanic had attached the elevator control 
wires in reverse and the pilot hadn’t noticed 
it until he tried to take off. 
ante thing I do is adjust the controls 
there is no friction or play. Not one 
Plane in a hundred has the controls in per- 


fect adjustment. When I recently made 
tests of the huge Curtiss “Condor” at St. 
Louis, Mo., I altered the rudder several times 
by a method I devised and have used for 
several years. To save expense, I rigged up 
a plywood box which I bolted to the rud- 
der in different positions, one time adding 
area to the balancing surface ahead of the 
point where the rudder was pivoted, and 
again to the rudder itself. 

Each time I would hop off and fly the 
plane, noting how it steered. When I found 
the best adjustment, a new control surface 
having the same ratio of balance area and 
rudder area was constructed. This saved 
the expense of building a whole series of 
new rudders in order to discover which 
would give the best results. 


EFORE I even start the engines on a 
testing job, I may spend hours sitting 
in the cockpit. I go over the instruments, 
get familiar with my surroundings, practice 
just what I will do in every emergency I 
may meet in the air. I cut the switch and 
shut off the gasoline a hundred times, until 
the movements become subconscious. Such 
practice has paid for itself a dozen times 
over. 

For instance, not long after the war, I 
took off on a test flight from a small 
English field in a de Havilland bomber with 
twin Liberty engines. At the right of the 
pilot’s seat, five fuel pipe lines met, with 
stopcocks that let the pilot regulate the fuel 
flow. 

Four hundred feet in the air, just over the 
edge of the field, one of these stopcocks 
broke off. A one-inch jet of high-test gas- 
oline shot from the end of the broken pipe. 
In an instant, the floor of the cockpit 
swirled with explosive fuel. The slightest 
spark would have made the ship a roaring 
furnace. 

Choking in the fumes and half-blinded by 
spray on my goggles, I instinctively found 
the switch and cut the roaring engines. I 
had just sufficient height to swing in a 
half-circle, push the landing wheels through 
the bordering hedge, and sit down in the 
field. Twenty feet less height would have 
spelled a certain crash. 

That narrow squeak emphasizes another 
rule I since have followed: Have a big 
field for a test flight. Then if the unex- 
pected happens, there is plenty of room in 
which to maneuver. 

One ship I tested turned into a mechanical 
broncho high in the air. If I had not 
had a big field to land in, I would have 
washed it out in getting down. The ele- 
vator flaps had balancing areas which 
extended ahead of the point where the ele- 
vator pivoted. Their purpose was to make 
the controls easy to operate. In this plane 
too much area had been allowed for this 
purpose. 


S LONG as the engine raced at full 
throttle, the slipstream from the pro- 
peller, which passed over the elevator sur- 
face but not over the balancing tips, gave 
the elevator more power per square foot than 
the balancing tips. But as soon as I throt- 
tled down at the top of my climb, the stick 
jerked out of my hand. The balancing 
surfaces, out of proportion, rocked the ele- 
vator up and down. The ship reared and 
plunged in the sky. I shoved open the 
throttle. The plane flew smoothly again. 
I was bewildered. The only thing I could 
do was to land with the motor on and trust 
to luck when I cut it. 
Only three or four inches up, I skimmed 
the field going 120 (Continued on page 132) 
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Dissatisfied with your job? Not 
making enough money? Then 
let me show you how to prepare 
for a real job and how to make 
real money—inELECTRICITY, 
the great money-making field ! 


TWELVE WEEKS 
of Practical Shop Training 


Come to Coyne in Chicago and learn Elec- 
tricity the quick and practical way - by 
actual work on actual machinery and 
equipment. No useless theory. The aver- 
age time to complete the course is only 
12 weeks. You work on real dynamos, 
switchboards, armatures, auto and air- 
plane engines, transmitting stations, etc. 
— everything from door bells to power 
plants—in full operation every day! No 
previous experience necessary at Coyne. 


Free Employment 
Service toStudents 


When you graduate, we’ll doall wecan to 
help you get the job you want! We employ 
three men on a full time basis whose sole 
job is to help secure positions for students, 
Also, we’ll help you to earn while learn- 
ing. Some of ourstudents pay a large part 
of their living expenses through part-time 
work we get them. Get all the facts! 


Coyne Is 32 Years Old 


Coyne has been located right here in Chi- 
cago since 1899. Coyne training is tested— 
proven by hundreds of successful gradu- 
ates. Get all the facts! It costs nothing to 
investigate. JUST MAIL THE COUPON 
BELOW FORA FREE COPY of MY BIG 
ELECTRICAL BOOK, telling all about 
jobs. ..salaries...opportunities. This does 
not obligate you. Just mail the coupon! 


H. C. LEWIS, President 

Coyne Electrical School, Dept. 71-73 

$00 S. Paulina St., Chicago, Ill. 

Dear Mr. Lewis:— Without obligation send me 
our big, free catalog and all details of Free 

Teestertens Service, Radio, Airplane, and Au- 

tomotive Electrical Courses, and how I may 

“earn while learning.” 
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Ir you're a quit- 
ter you won’t read 
far in this advertise- +. 
ment. If you’re not— 

if you have the cour- 
age to face facts—you 
want to know who is re- 
sponsible for, your not , 
getting ahead faster, It’s YOU. The man who won’t 
be licked can’t be licked. If you’re a drifter you'll 
always wish for success but never do - ei about 
it. The earth is cluttered with that kind. 

If you're a fighter you will do something about it. 
You'll get the special training that fits you for ad- 
vancement, and you'll go on to a bigger job and 
better pay. 

In spare time, right at home, you can get the training 
you need through the home-study courses of the Interna- 
tional Correspondence Schools. Thousands of other men 
have lifted themselves out of the rut and into well-paid, 
responsible positions by 1. C. 8. study. Are they better 
men than you? 

The time for action is this minute. Find out about 
this practical educational method that lets you lvarn 
while you earn. Check the subjects that interest you 
in the coupon below and mail it today, It doesn’t obli- 
gute you in any way to ask for full particulars, hut 
that one simple act may be the means of making your 
entire life happier and more successful. Do it now! 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

“The Universal University’’ 
Box 7695-F, Scranton, Penna, 

Without cost or obligation, please send me a copy of 
your booklet, ““‘Whe Wins and Why,” and full particulars 
about the subject before which 1 have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
[Architect J Bridge Engineer 
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NEW INDUSTRY 
NEEDS MEN | 


Electric 
Refrigeration 
Calls You! 


EWEST American industry needs plain, practical 
men for jobs paying up to $75 and $100 a week in 
production, service, installation and sales. Fast-growing, 
big money field—backed by General Motors, General 
Electric, ete. New. easy home training fits you quickly 
in spare time. Endorsed by Servel, Kelvinator and other 
manufacturers. Free employment service. 2 weeks’ 
factory training without extra fee, 

Money back agreement. 
details. Sent _ without 
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actual cost. Low 
easy terms. 
new book contains full 
obligation. Write NOW! 
NEERING INSTITUTE, Dept. 
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MY 10,000 FLIGHTS IN UNTRIED AIRPLANES 


(Continued from page 131) 


miles an hour. Then I cut the gun. The 
plane bounced all over the field. A tire blew 
out. The ship slewed into a ground loop 
and stopped in a cloud of dust, only slightly 
damaged. Only a big field made a landing 
like that possible. 

The longest time I ever spent on a test job 
was on a large triplane bomber in which two 
500-horsepower motors, housed in an engine 
room in the cabin, drove four propellers out 
on the wings through gears. Running these 
gears in the flexible structure of an airplane 
was a very different thing from running them 
in the engineering shop, and gear trouble was 
always cropping up. It was two and a half 
years before tests were completed. 

The shortest time I ever spent on a test 
job was in trying out the world’s ugliest 
plane. It was named “The Ape.” A high 
grasshopperlike landing gear permitted rough 
landings and variable wings and tail allowed 
a thousand and one experiments to be made 
with the queer “flying laboratory,” which 
was designed for researches by the Royal 
Flying Corps. All I was required to do was 
to get it off the ground. 


I UT probably the queerest machine I ever 

tested was a strange “cube lift” biplane. 
A rich enthusiast designed it to revolutionize 
flying. As engineers know, there is a limit to 
the size of big planes. As they grow larger, 
the wing surface advances as a square while 
the increased weight advances as a cube. So 
the ratio of weight to wing surface is increas- 
ingly greater the larger the plane is built. On 
the other hand, dirigibles advance in lifting 
volume as a cube and in head resistance as 
a square, so they become more efficient as 
they grow in size. 

This designer maintained he had found a 
way to build large wings so their increase in 
lifting power kept pace with their increase 
in weight. All he had done was decrease 
weight by leaving out bracing struts and 
building his wing tips perilously thin. In 
the air, these tips flapped and _ fluttered, 
ready to fold up in the first hard gust. When 
I flew the plane, I heaved a sigh of relief 
when I got down alive. 

Fortunately, before I made that flight I 
waited for a perfectly calm day. That is 
another of my rules that has paid rich divi- 
dends. I never go up on a first flight in a 
strange ship in gusty weather. Only once 
have | broken this rule. That was in an 
emergency in 1919 and afterward I wished 
I hadn't. 

A big twin-motored distance plane had 
been built for me to fly the Atlantic non- 
stop in a race with Harry Hawker and 
Capt. John Alcock, the first man to achieve 
the honor in a_ heavier-than-air machine. 
Both their planes were already in Newfound- 
land when my machine was finished. Time 
was precious. A mean cross-wind was 
blowing at the Norwich field, but we decided 
to go ahead with the tests. I had just left 
the ground when the upwind motor cut out. 
The other engine, combined with the wind, 
pulled the ship around before I could jerk 
back the throttle. There was no time to 
straighten out. The plane crashed, wiping 
out the landing gear, wrecking the lower 
wing, and destroying my chances of being 
the first airplane pilot to bridge the Atlantic 
in a single hop. 


OMETIMES testing a new fitting is more 
dangerous than trying out a whole new 
plane. I remember once an inventor hired 
me to test an “air brake” to slow down a 
plane quickly on landing. It was a flap that 
popped above the main wing like a jack-in- 


in all my experiences was over something 








the-box when I pulled a lever in the cock. 
pit. The sudden added resistance slowed 
down the plane close to the danger point, 

The idea sounded all right, but I was 
skeptical. I climbed to 10,000 feet before j 
pulled the release lever. In a flash I was 
hurled forward against the double safefy 
strap I always wear in testing planes. The 
ship dropped like a stone. I have no idea 
how far we fell before I found the lever and 
pulled the flap inside. It had worked too 
well. As you know, the upper surface of a 
wing contributes two thirds of the lift ang 
the under surface one third. This is the 
result of air currents forming a partial: vac. 
uum above by the wing curve. The fl@p had 
disturbed these lifting currents as well as 
formed sudden added resistance. If it had 
popped out near the ground in landing, the 
ship would have dropped like a lead pan. 
cake. 

The effect of this flap was exactly oppo. 
site that of the Handley-Page wing-slots 
which I tested early in 1922. These narrow 
auxiliary wings in front of the main sup. 
porting surfaces keep the air currents going 
steadily over the top of the wings even at 
low speeds. This prevents the pilot from 
losing control and going into a tail spin that 
may end in a crash. 






















































S I look back on my fifteen years of test 
flying I think one of the biggest scares 






that never happened. 

I was testing the “Awana,” a giant troop- 
ship, after the war. This folding-winged 
monster could carry more than _ twenty 
soldiers at a load. On the test flight, we 
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placed 120-pound bars of lead in the cabin mdb 
to represent the men, and one bar in the vil. More 
sparks BLU 






pilot’s compartment to take the place of the 
navigator. On the last test, a speed run, the 
chief engineer went along. With throttles 
wide open we roared down the field 20 
feet above the ground. Going two miles a 
minute, we heard a terrific crash behind us. 
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We thought the main wing spar had broken. ee 
I cut everything. Each breath, I expected _ ae 






the wings to crumple and hurl us to the 
ground. We were in a cold sweat when the 
wheels touched and we were safe. The 
instant the plane stopped rolling, we piled 
out, going over the wings, fuselage, and 
tail. Nothing was wrong. 

We were on the point of ordering the 
pulling apart of the wings so we could look 
inside—meaning a loss of thousands of dol 
lars—when we stumbled on the secret of 
the sound. The bar in the cockpit had broken 
free and during the speed trial the vibra 
tion from the thundering engines worked it 
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back along the floor. Between the cockpit Fasy to Se 
and the cabin there was a five-inch step. 4s [&-in-1 Fuse 
we raced at full speed, the 120-pound bat nee aap 






had made the drop to the wooden floor 
below, the sound reverberating in the cabin 
like the crash of a giant timber and naturally 
giving us a fine scare. 








TEST pilot, who risks his life in untried 

planes, must be prepared for anything. 
The surprise may be a false alarm or a 6& 
perate crisis. In the world of flying men, be 
plays a role replete with thrills and drama, 
which he has to treat as ordinary mechamic 
happenings. He is using the sky for his 
laboratory in work that plays its part ® 
bringing better planes. 











ORE fine articles on the way from th 

great flying man. Watch for them*™ 
early issues of PopuLaR SciENcE Monts: 
—TueE Epiror. 
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Learnto MOUNT 
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Learn at Home by Mail 
Be @ taxidermist. Learn to mount BIRDS, ANI- 
MALS, GAME HEADS, FISH. Wonderful fascin- 
ating new art. All secrets revealed. Easily, quickly 
jearned by men, women and boys. Decorate home 
and den with nature’s finest art. SPORTSMEN save 
your trophies. BIG PROFITS for spare time. _ Sell 
your mounted specimensand mount for others. Have 
a business of yourown. Big demand, high prices. 
Learn from old reliable school, 20 years’ experience. 


Beautiful illustrated book, 

**How to Learn to Mount 

@ Game,” with dozens of pho- 

tos of mounted_ specimens. 

FREE—if you state your AGE—Write Now. Taxi- 
dermy is a NECESSITY for sportsmen and nature 
lovers—INVESTIGATE, Get this wonderful FREE 
BOOK NOW—no obligations. Send Coupon Today! 
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3397 Elwood Bidg. Omaha, Neb. 3 
Bend me your free illustrated book’ ‘ How 
to Mount Game.’’ Alsotellme howI may @ 
learn this fascinating art easily and g 
quickly by mail. No obligation. a 
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Amazing new electrical invention 


arts car, truck or tractor motor 
ithout choke. Saves plenty gas, 
vil. More speed. HOT SHOT 
sparks BLUE if ignition O.K.— 
RED if faulty. Draws big crowds. 
Sells on sight. 30,000,000 prospects. 
100 profit at $1.50. Gold mine 


for agents. **25 a day easy.’’ says Ake- 
man. “‘Rush 500 HOT SHOTS,’’ says 
Klint. *‘Send 200 more,’’ says Berg- 
Williams.‘*We want exclusive.’’ ‘‘ Never 
saw anything to beatit.’’ My first winner. 
Selling like wild-fire. Your best bet, part 
time, full time. FREE SAMPLE OFFER. 
ACT QUICK. 


REARDON MFG. CO. 
Dept. WAIO Peoria, Il. 








a 


in ONE PLUG 









Making Big Money 

A necessity everywhere. A ‘‘turn 
to the right brings back the light.’’ 
Safe, economical, dependable.6-in-2 
Fuse Plug. Most useful invention 

s/ in years. Meng of our distributors in 
exclusive territory making $500 to 

—= gsece @ month. iemonstrate. 
Fasy to Sell. Profits begin right away. Write at once 
for proposition. Send 25¢ for sample and working instructions. 
6-in-1 Fuse Co., 801 W. Madison St., Dept. 97 Chicago 
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ree of LL. B. conferred. Success- 
raduates in every section of U. S. We furnish 
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ical, Technical Courses. Degree in 2 
Special short courses 6 weeks 
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raf ; inding, ing, ‘esting, 
Extent, Welding. Low Tuition. Expert Instructors. 
Dloyment see wuiPbed laboratories. Free life-time em- 
Attending “Se for graduates. Part-time work while 
FINLAY ENGINEERING COLLEGE 
100; ING /a5 

1-8 indiana Ave. Kansas City,’Mo. 






OCTOBER, 193] 





| 


CONCEIT MAKES GOOD 
DRIVERS BAD 


(Continued from page 74) 


rights as you have. It isn’t a question of 
brains. A dim-wit who can’t read or under- 
stand anything beyond a tabloid newspaper 
may be a better and safer driver than a 
mechanical genius with a whole head full of 
gray matter. The dim-wit may not know 
much, but if he has the right idea about. what 
he does know, I'll drive with him any day. 

“Of course conceit is only one of the 
three main causes of accidents. Carelessness 
comes first, swelled-headedness next, and 
third place goes to those unfortunate people 
with nerves and muscles that never learned 
how to work together—people who turn the 
wheel the wrong way or step on the accel- 
erator instead of the brake when they get 
into a jam. The fancy name for that is 
lack of muscular coérdination, but it really 
Is an extra severe case of plain clumsiness 
just as swell-headedness is too much devel- 
opment of the ordinary pride everyone 
should have.” : 

“Seems to me Meckins is in that class,” 
Joe again interrupted. ‘He’s clumsy.” 
bes E’S clumsy only because he hasn’t 

driven very long,” Gus __ replied. 
“There’s nothing the matter with his mus- 
cles and nerves, they just need training. The 
fellows I mean are so clumsy they won’t 
ever learn no matter how long they try. In 
factories where they have a lot of machinery, 
they call the hopelessly clumsy or conceited 
workmen repeaters because they keep on 
having one accident after another as long as 
they are on the job. 

“Meekins already has got to the point 
where his foot slams on the brake without 
his having to think about it—I watched him 
the other day when he was driving out and 
a car came around the corner unexpectedly. 
And he seems to go out of his way to give 
the other fellow a break. Some day he may 
have a smash, but if he does it’ll either be 
the other fellow’s fault or else it’ll be one 
of those unavoidable freaks that do happen 
once in a while where nobody’s to blame.” 

“Well,” said Joe as he pulled out his ledger 
and prepared to make out the monthly bills, 
“it all sounds fine the way you say it, but I 
think you’re getting a bit too theoretical like 
some of those psychology sharps with their 
subconscious reactions and all the rest of that 
piffle.” 


OE’S voice trailed off into a grunt of dis- 
pleasure as he became absorbed in an 
account that was several months overdue. 

Some weeks later, Joe arrived at the 
Model Garage at opening time with a sheep- 
ish expression on his face. He thrust a copy 
of the local paper under Gus’s nose. “I 
guess you win,” he muttered. 

Gus took the paper and began to read the 
following item: 


Hurt in Car Crash 


A car owned and driven by H. D. Gran- 
din, 342 West Main Street, was wrecked and 
Grandin sustained a fractured leg in a col- 
lision with a truck driven by John Giltry, at 
the Hillsbury crossing on the turnpike yes- 
terday afternoon. Giltry was uninjured and 
his truck was but slightly damaged. Gran- 
din was rushed to the hospital where it was 
said his injuries were not serious but will 
keep him confined for three weeks or a 
month. Grandin blames Giltry for the acci- 
dent, saying that, as he came to the crossing, 
he blew his horn in time for the truck to get 
out of the way. Giltry asks: “Why didn’t 
Grandin stop?” Turnpike police have 
started an investigation. 
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TELEVISION. 


Dissatisfied with your present job? 
Not making enough money? Then 
let me show you how to prepare for 
a real jobat a real pay, in RADIO— 
one of the fastest growing, biggest 
money-making trades on earth. 


JOBS LEADING 
TO BIG PAY 


Scores of jobs are open to the Trained Man— 
jobs as Designer, Inspector and Tester—as Ra- 
dio Salesman and in Service and Installation 
work—as Operator, Mechanic or Manager of a 
Broadcasting Station—as Wireless Operator on 
a Ship or Airplane— jobs with Talking Picture 
Theatres and Manufacturers of Sound Equip- 
ment— with Television Laboratories and Stu- 
dios — fascinating jobs, offering unlimited op- 
portunities to the Trained Man, 


TEN WEEKS of Practical 
Shop Training 


Come to Coyne in Chicagoand prepare for these 
jobs the QUICK and PRACTICAL way— BY 
ACTUAL SHOP WORK ON ACTUAL RA- 
DIO EQUIPMENT. Some students finish the 
entire course in 8 weeks. The average time is 
only 10 weeks. But you canstay as long as you 
please, at no extra cost to you. No previous 
experience necessary. Get the facts! 


Broadcasting-Television 
Sound Equipment 


Inaddition to themost modern Radioequipment, 
we have installed in our shops a complete model 
Broadcasting Station, with Sound Proof Studio 
and modern Transmitter with 1,000 Watt Tubes 
—the Jenkins Television Transmitter, with doz- 
ensof home-type Television receivingsets—and 
acomplete Talking Picture installation for both 
“sound on film” and “‘sound on disk.’’ We have 
spared no expense in our effort to make your 
training as COMPLETE and PRACTIC. as 
possible. Mail coupon for full details! 


COYNE IS 32 YEARS OLD 


Coyne has been training men since 1899. Get all 
thefacts—FREE! Find out about our Free Em- 
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| ing ape. 


| believe that, 
| intact, there would have been no incentive 
| for our apelike ancestors to come out on the 
| plains, and you and I would still be living 
| in the trees. 





HOW MAN-APES BECAME MEN 


(Continued from page 24) 


south of the nearest home of any known liv- 
This would be remarkable enough 


in itself, but there is more. It is a region 


| which is arid now and has been for long 


geological periods—a million years or more. 
Mr. Mox: What is so striking about 


| that? 


Dr. Grecory: The striking part is that 
it is in just such a semidesert, far away from 
any forest, that scientists look for the birth- 
place of humanity. 

Mr. Mox: Why? 

Dr. Grecory: Because many authorities 
if the forest had remained 


But no matter where humanity 
arose, I feel confident that it was this kind 


| of creature that heralded the advent of man. 


Mr. Mox: Where do you believe this 
great event occurred? 


R. GREGORY: There are hosts of 
things I am not sure of, but of one 

thing I am absolutely certain. That is that 
man originated in the Old World; I mean in 
the Eastern Hemisphere, but not in Austra- 
lia. There are two historic schools of opin- 
ion as to where in this wide region it may 
have happened. Darwin hinted that man 
might have emerged from the apes in Africa, 
but all other scientists, with few exceptions, 
look to Central Asia as man’s most likely 
birthplace. As you know, the expedition of 
the American Museum of Natural History, 
now exploring Mongolia under the leader- 
ship of Roy Chapman Andrews, is constantly 
searching that country for clues of man’s 
origin. Dr. Dart is one of the exceptions. 
He believes his little man-ape shows that 
Africa must have been the cradle of human- 
ity. 

Mr. Mok: 
man-ape live ? 

Dr. Grecory: In any case, more than a 
million years ago; perhaps five or six million 
years. 

Mr. Mox: 
recent ? 

Dr. Grecory: Very probably. 

Mr. Mox: You told me there were sev- 
eral of these fossil men, all about the same 
age. What are some of the others? 


How long ago did the African 


Then the Java Man is more 


R. GREGORY: One of the most famous 
is the Piltdown Man, so called because 
he was found, about twenty years ago, on 
Piltdown Common, at Fletching, in Sussex, 
England. When I say “he,” you must real- 
ize that all that was found at first was a 
number of skull fragments. A workman, 
digging in a gravel deposit, smashed the 
skull with his pickax, scattering pieces over 
the road. The fragments were gathered up 
by an English geologist, Charles Dawson, 
and taken to the British Museum. Imme- 
diately, another big scientific fight flared up. 
Mr. Mox: What was the trouble this 
time ? 

Dr. Grecory: The skull was restored, 
meaning that scientists, after careful measure- 
ments and calculations, reconstructed the 
head, much in the same way in which you 
can reconstruct a circle from one or more 
segments of the circumference. This was 
done independently by several experts. The 
results ranged all the way from the moron 
to the intellectual! 

Mr. Mox: How did each man picture 
the old citizen? 

Dr. Grecory: Sir Arthur Smith-Wood- 
ward, foremost English fossil expert, put the 
pieces together in such a way as to produce 


a very small brain-case, almost apelike in jf 
restriction. Sir Arthur Keith, the eminey 
British scientist, went to the other extreme 
His restoration showed a balloonlike head 
large as that of many modern men. For, 
time, scientists, taking sides with either of 
these men, were at daggers’ points. They 
Professor Elliot Smith, of the University 9 
London, and Professor J. H. McGregor, oj 
Columbia University, New York, made re. 
torations that struck a happy mediyy 
between the two. McGregor’s reconstruc. 
tion has been adopted officially by the 
American Museum. It gives the Piltdow, 
Man a somewhat higher type of skull thay 
that of the Java Man. 

Mr. Mox: Did that satisfy everybody? 


R. GREGORY: Pretty well. Mean. 

while, a yard from the exact spot where 
one of the skull fragments had been picked 
up, part of the lower jaw was found, with 
two molar tecth in place. Still, all was 
fairly peaceful. But a couple of years later, 
the Rev. Teilhard de Chardin, a Jesuit 
priest, one of the world’s greatest authorities 
on fossil men and mammals, found a single, 
long, apelike canine tooth in the same gravel 
deposit. This started the battle afresh. 

Mr. Mox: What caused the new dis 
agreement ? 

Dr. Grecory: The canine tooth obviously 
belonged in the jaw, which was very ape 
like. Here, then, was a creature with a 
human skull, though primitive, and an ape- 
like jaw and tooth, while the Java Man 
apparently shows these features more in 
reverse. As I told you, the Pithecanthropus 
skull outwardly is so apelike that many at 
first dismissed him as a gibbon. The con- 
trast between the Piltdown skull on the one 
hand and the jaw and teeth on the other 
was so striking that Dr. Gerrit S. Miller, 
distinguished American authority on man- 
mals, flatly declared that what we were 
dealing with were the remains of a primitive 
man and those of an extinct species of chim- 
panzeelike ape. As a matter of fact, the 
question isn’t really settled yet, though the 
majority now agree that the Piltdown Man 
was actually one creature—a man with ape- 
like jaws and teeth. 


MB&: MOK: Are the apelike teeth of the 
Piltdown Man another example of what 
you call “booby traps for scientists?” 

Dr. Grecory: This certainly looked like 
one, and Dr. Miller still thinks it was. But 
I will tell you of a much more striking 
instance. Have you ever heard of the mil 
lion-dollar pig-tooth mystery ? 

Mr. Mok: I have not. 

Dr. Grecory: That is the worst booby 
trap case on record. I ought to know, for 
was one of those caught in it. Some years 
ago, a Nebraska archeologist found a hall- 
inch, badly worn down fossil molar tooth in 
a rock deposit which placed its age at sev- 
eral million years. Delighted with his find, 
he sent it on to Professor Henry Fairfield 
Osborn, president of the American Museum, 
who handed it over for study to his sciet 
tific assistants. After much research, all 0 
them agreed that it was the tooth of a very 
ancient primitive man or of a manlike ape. 
Professor Osborn thereupon christened 
Hesperopithecus, meaning the ape of 
western world. But there were a number © 
scientists, both in this country and in Eng- 
land, who, when they got a look at the molar, 
didn’t at all agree with this conclusion. That 
started the excitement. ne 

Mr. Mox: What was their opinion? 

Dr. Grecory: (Continued on page 135) 
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BECAME MEN 
(Continued from page 134) 
There 


were about as many opinions as 
there were experts. The poor little tooth 
was ascribed to a zooful of animals. One 
thought it belonged to a bear, a second said 
it was the milk tooth of a fossil horse, a 
third believed it was the middle-ear bone of 
an extinct giant mammal, and so on. In 
preparation for a response to these criti- 
cisms, Professor Osborn turned the tooth 
over, for further study, to some of his 
associates in the Museum, including myself. 
Mr. Mox: What did you do with it? 
Dr. Grecory: We worked on the thing 
for months. We compared it with the teeth 
of every known animal. We had X-ray 
photographs made of it from every angle, 
and also of the teeth we compared it with. 
Then we published two scientific papers, in 
which we completely endorsed Professor 
Osborn’s view—that is, we decided it was 
the tooth of a high form of apelike creature, 
though we were not sure whether of an ape 
or of a man. Still, the criticisms continued. 
Mr. Mox: What was the next step? 


R. GREGORY: The next step was a 

jump! I personally went to Nebraska, 
where I joined an expedition sent out by the 
Museum to gather corroborative. material. 
We sifted tons upon tons. of sand and fossil 
fragments, and found about a dozen similar 
teeth, some of which had the crowns pre- 
served, which our specimen had not. 

Mr. Mox: Did that settle it? 

Dr. Grecory: Indeed, it did. To our 
horror, we discovered in this way that our 
“treasure” was a molar of a fossil species of 
peccary, a remote relative of the ancient pig! 

Mr. Mox: But why did you call it the 
“million-dollar” pig-tooth ? 

Dr. Grecory: When the X-ray photo- 
graphs were about to be taken, I handed the 
tooth to the operator and jokingly told him: 
“Please be very careful with this; it is worth 
a million dollars.” The poor fellow took me 
seriously and got so nervous that he 
promptly dropped it on the stone floor. It 
broke into a thousand tiny pieces, and a 
colleague of mine and I had a fine time 
picking up the pieces and putting them 
together again. Later on, I published a 
paper correcting our Hesperopithecus error, 
but still I often was reminded, sometimes far 
from gently, of the “value” I had placed on 
the tooth. Thus ended ignominiously the 
one hurdred percent American ape. But 
science profits from its mistakes, for, had 
this been true, it would have cast serious 
doubt on one of Darwin’s most important 
conclusions; namely, that man belongs to 
the Old World Division of the manlike apes, 
and did not cross to America until many 
centuries after he had reached man’s estate. 

Mr. Mox: Are there any other real fos- 
sil men? 


R. GREGORY: Several. The most 
recent find is the so-called Peking Man, 
and it is probably the most important so far. 
As a matter of fact, there are two. One 
skull was found in December, 1929, and a 
second only last year. The discoveries were 
made by a group of students exploring a 
cave thirty-seven miles southwest of Peking, 
China, under the direction of Dr. Davidson 
Black, professor of anatomy at Peking Union 
Medical College, who had just issued a great 
scientific book on the subject. There is a 
pretty little romance connected with these 
skulls. 
Mr. Mox: A Chinese Ice Age romance? 
Dr. Grecory: Yes. One of the skulls is 
that of a young man, and the other that of 
a woman. 
Mr. Mox: Do (Continued on page 136) 
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you suppose they really were man and wife? 

Dr. Grecory: I rather like to think 
of them as the Chinese counterparts of 
Adam and Eve in their paradise. Origi- 
nally, it was suggested that the skull that 
was found first was that of a young girl, 
but when a comparative study was made 
with the second one, it was believed more 
probable that the first was a young male and 
the second a female. 

Mr. Mox: Why was this find so impor- 
tant ? 

Dr. Grecory: Because the structural 
characteristics of these thick and primitive 
but unmistakably human skulls absolutely 
vindicates the humanity of the Java Man, 
and tend to prove that the Piltdown Man 
really was one human creature. The brain- 
cases are more advanced than that of the 
Java man. The jaws still are apelike, but 
the teeth are decidedly more human than 
those of the Piltdown Man. The Peking 
Man, as the two skulls are collectively 
known, moreover shows an _ intermediate 
stage between the Java Man and the Pilt- 
down Man on the one hand, and the Hei- 
delberg Man and the Neanderthal Man on 
the other. 

Mr. Mok: Who was the Heidelberg Man? 


R. GREGORY: He really is nothing 

but a huge lower jaw. The name 
derives from the fact that this remnant was 
found at Mauer, Germany, near Heidelberg. 
Though definitely in the manlike stage, he 
still is quite apelike in certain features. He 
was the first glacial man in Europe. 

Mr. Mox: What do you mean by “the 
first glacial man?” 

Dr. Grecory: I mean that he lived in the 
first interglacial period. There were four 
Ice Ages. Picture them as a great seasonal 
drama in four acts, played over a period of 
a million years. Four times bitter winter 
descended on the world, spreading a vast ice 
sheet over the entire north of Europe and 
driving south the animals, with the excep- 
tion of a few hairy mammals. With each 
retreat of the great ice sheet, the animals 
surged back north. The Heidelberg Man 
came in the first “intermission,” which means 
that he lived from 500,000 to 750,000 years 
ago. All authorities agree that he was an 
ancestor of the Neanderthal Man. 

Mr. Mox: Were the Neanderthalers civ- 
ilized ? 


R. GREGORY: While they buried their 
dead and made fine stone implements, 

they still were very low in the scale of civili- 
zation. They were absolutely dependent on 
wild animals for food and clothing. The 
later Stone Age men, among them the Cro- 
Magnons, who lived about 20,000 years ago 
and left us mural paintings in the caves of 
southern France, were much more advanced. 
Civilization in our sense, however, did not 
really begin until people invented ways of 
storing up a food supply. In other words, it 
came in with agriculture and the domesti- 
cation of cattle. These arts were perfected 
by three streams of invaders—one from the 
Mediterranean, one from the southeast, and 
one from the Baltic. These three races, 
roughly, are the direct ancestors of the mod- 
ern white man, and you can recognize their 
definite characteristics in people today. 

Mr. Mox: How is it possible for defi- 
nite characteristics, such as those of the 
Mediterranean and Nordic races, to be pre- 
served and handed down for such tremen- 
dous stretches of time? 

Dr. Grecory: Now you are getting onto 
the subject of inheritance, and that is 
another story. 
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WEIRD UNSEEN RAYS 
TRAP MASTER CROOKS 


(Continued from page 38) 


shade of the spot on the glove. The suspect 
was held, his activities traced, and he was 
later sentenced to a long term in prison. 

At the Pacini Laboratories, last year, it was 
announced that different races can be told 
apart by the fluorescence of teeth and bones, 
When the pulverized tooth material of Cau- 
casians is placed under ultra-violet rays, Dr. 
Pacini reports, a greenish glow results. That 
of Orientals gives a yellow tinge and that of 
Negroes a red-orange cast. 

On August 7, 1930, he was given a chance 
to prove his theory. Cicero police dragged 
from the Chicago Drainage Canal the body 
of a man swollen beyond recognition. The 
skull had been crushed and the authorities 
wished to know if the killing was the result 
of a gang war or a tong outbreak in the 
Chinese section. So a tooth was submitted 
to Dr. Pacini. Under his apparatus, the 
pulverized bone glowed with a yellow hue, 
showing the victim was an Oriental. Author- 
ities later discovered he had actually been 
killed in the Chinese quarter and thrown 
into the canal. 


O AID the modern detective, portable 

“black light” outfits, that can be 
plugged into any convenience outlet, are now 
available. Photographic equipment allows 
permanent pictures of clues as they appear 
under ultra-violet rays to be kept on per- 
manent, file. One Chicago manufacturer has 
placed on the market a violet light machine 
for installing in banks for examining checks 
and bills. 

Erasures in “boosted” checks that are 
invisible in daylight appear instantly when 
placed within range of the rays, and coun- 
terfeit bills,shining a sickly green in contrast 
to the snappy blue fluorescence of gen- 
uine currency, stand out like a sore thumb. 
Tracing altered checks with rays, Dr. Good- 
man, three years ago, caught a skillful crim- 
inal who had mulcted one New York organ- 
ization out of $180,000 in a single year. In 
a number of European banks, ultra-violet 
lamps are installed as part of the regular 
equipment. 

Another place where these wonder-work- 
ing rays have found new employment is in 
examining letters sent to and from prisoners. 
Secret writing about escapes or smuggling 
drugs or firearms becomes visible in black 
light. Formerly a hot iron was rubbed over 
suspected letters to bring out the secret 
words. Now such messages are read and 
the letter is allowed to go on to confed- 
erates outside who are caught when an 
attempt is made to carry out the plot. One 
common powder, aesculin, sometimes used 
in secret inks, responds to rays when it is so 
dilute there is only one part powder to five 
million parts water! 


T ONE laboratory, I was shown a check 

that was signed five years ago with ordi- 
nary ink into whith a slight amount of this 
white powder had been dissolved. Under 
the ultra-violet lamp, this old signature 
stood out as though written with radium. 
By thus adding a small quantity of this 
easily-obtainable powder to the ink in your 
fountain pen, you can outwit the cleverest 
forger! 

So far, the giants among the 
rays have been those of ultra-violet. 
others are important too. 

Recently, polarized light—rays that have 
passed through prism screens and are vibrat- 
ing in one direction only—has figured in a 
number of dramatic cases. Used with the 
petrographic microscope equipped with a 
special lens, a (Continued on page 138) 
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rare instrument which only a few experts 
can handle, it is now doing remarkable work 
in tracing dust and minerals. Seen through 
this microscope, each mineral has its strange, 
distinctive pattern or interference figure. 


HE greatest triumph for this microscope, 

and the mysterious “one-way” light 
which makes its use possible, occurred 
recently. A middle-western farmer started 
on an auto trip with his son-in-law. The 
machine was found overturned on a lonely 
road, the old man, his skull crushed in, lying 
at the foot of a bloodstained rock. 

The son-in-law, who was uninjured, said 
he had leaped clear just as the car turned 
turtle, but that the older man had been 
thrown from the machine, hitting his head 
on the rock. This story was accepted until 
a few days later when it came out that a 
large amount of accident insurance had just 
been taken out by the old man. 

Authorities investigated. Finally, polar- 
ized light, in the hands of an expert with a 
petrographic microscope, revealed that the 
overturned car and the bloodstained rock 
were carefully-planned links in an atrocious 
crime. Bits of broken rock, extracted from 
the head of the victim, cast an entirely dif- 
ferent pattern from that given by pieces 
chipped from the bloodstained boulder. Con- 
fronted with this evidence, the son-in-law 
confessed that he had killed his victim. 


F YOU mention the use of rays in crime 

detection, most people will think of solid- 
piercing X-rays, which often play a part. In 
laboratories where these penetrating vibra- 
tions stream from glowing tubes, frauds and 
plots are often exposed. Here, fake paint- 
ings are detected and spurious gems revealed. 
Imitation sapphires and rubies can now be 
made synthetically so they have the same 
light refraction, the same chemical composi- 
tion, and even the same atomic construction 
as the real gems. 

The only way to tell them apart, a Ger- 
man physicist has just announced, is to place 
them under powerful X-rays from a Cool- 
idge tube. If the stones glow, they are gen- 
uine, 

In the moat of an ancient fortress near 
Copenhagen, Danish police, not long ago, 
found the legless body of a woman. Exten- 
sive search among the records of missing 
persons failed to identify her. The police 
decided to have the body X-rayed. One lung 
proved so badly infected with tubercu- 
losis that they concluded the woman must 
have been a patient at some hospital. 

A search of all hospital photographs fol- 
lowed. The X-ray record of one woman’s 
lung so closely resembled that of the 
unknown victim that they followed up the 
clue. When they arrived at the address from 
which the hospital patient had come for 
treatment, they learned she had left two 
weeks before. Undaunted, they examined 
the furniture and found old fingerprints. 
These matched exactly those of the mur- 
dered woman. Sure of her identity, the 
police pressed on the trail, found a man with 
whom she had been associating, and obtained 
from him a confession. 


OW the test tube in the hands of a 

chemist beats Sherlock Holmes in find- 
ing the crook will be told in the next install- 
ment of this fascinating series. It will give 
you the latest in research, the newest in dis- 
coveries. You should not miss its thrilling 
stories of criminals bagged by the modern 
magician. Watch for the November issue of 
Poputar Science Montuty, on sale Oct. 1. 


‘| New York 














Easy 
practical way to learn me- 
chanical dentistry at home in 
spare time. Full equipment 
of tools and materials includ- 
ed with course FREE. Low 
tuition. Easy terms. Write 
for FREE BOOK about this 
money making profession and 
our easy-to-learn home study 
course and special offer, 


McCarrie School of Mechanical 
1340 S. Michigan Avenue Dept. eat Caicees 





























































































Make money in advertising. Prepare quickly during spr, 
time. Also earn while you learn. No experience 
New easy method. Nothing else like it. Send at once {;, 
free booklet—‘‘Win Success in Advertising”’, and {yj 
particulars. No obligation. 
Page-Davis School of Advertising 
3601 Michigan Ave., Dept. 1367, Chicago, U, §, 4 


SENT FREE No Obligation to Buy oy 

y q —we will send id—for 

| BEseeivienrass | amt 
£ ERAT, 












bundreds of te women 
a Sy Se ES 
send $1.00. Oth. 7 return it—that’s alt 
PROF. E. FEUCHTINGER 
308 North Michigan Avenue - 








TRI-STATE COLLEGE 


DEGREE IN 2 YEARS 








B.S. DEGREE in Civil, Ele. 
trical, Mechanical, Chemica! 
Aeronautical Engineering in / 
years. Those who lack high 
school may make up work. Liv- 
ing costs, tuition low. 


5101 College Ave., Angola, Ind. 


Catalog 





Established 
1902 


Eleetrieal 
Ask for free bookle §S@ehool 
40 West 17th St, N. Y. C. 


All This for Only 15 Cents 

Send only 15c RIGHT NOW and receive The Pathfinder 
every week by mail for the next 13 consecutive weeks 
In these 13 issues you will get 426 pages, with 300 p 

tures, 900 unusually interesting articles on people a! 

things you want to know about, 1800 picked news items 
from everywhere, 2500 jokes, squibs and cracks, stories 
etc. Newsiest, snappiest, most entertaining paper in the 
whole world. The biggest 15c worth YOU ever sa¥ 
Send now. Address Pathfinder, Dept. 76, Washington, D.C. 


Learn Cartooning 
At Home—in Your Spare Time 

The famous Picture Chart Method 
of teaching original drawing has 
opened the door of success for hun- 
dreds of beginners. Whether you 
think you have talent or not, send 
for sample chart to test your abil- 
ity, and examples of the work of 
students earning from $50 to $300 
per week. Please state your age. 


THE LANDON SCHOOL 
Clev 0. % 


1451 National Bldg. , 0. ig, oa Sian 
™ You Can Print 


Cards, Stationery, Circulars, Labels, ae 
tising, ete. Make nice profit in either spre 
full time. Do popular Raised Printing like 
graving with any of our D 
Do Your Own Printit c, 
Save money. Easy rules fores t 
with every outfit. Pays for a 
in Fee me. Junior od Send 
ob press up, Pow . 
for free catalog of outfits and all 


ils. THE KELSEY 







































































Make money taking pictures. Prepare 

spare time. earn while you learn. _ 

necessary. New easy method. Nothing = M 

Send at once for free book, Opportunities ! 

Photography, and full particulars. 
ICAN SCHOOL O 


F PHOTOGRAPHY 
Dept. 1367, 3601 Michigan Ave. 




























Chicago, U-5* 


















138 






POPULAR SCIENCE MONTHLY 


razor. 
#The 
‘ter hov 
razor @ 
rust av 





unless 
ture in 
| More 
| for safe 
against 
| new sal 
“and $3 
t yéar fo 
How n 
perfect 
throug! 
kers ? 
steel to 
stroppi 


| JT IS 
| t to ¢ 
\-of the 
he buy 
beard. 
care u: 
larly tl 
treating 
ness as 
None 
looks c 
shinine: 
a piece 
metal s 
razor € 
therefo 
utation 
Give! 
good s 
shaver 
derive 
shaves 
trouble 
As t 
razor ¢ 
tant st 
and we 
It is, 
of strai 
ting e 
shavers 
sional | 


A 
tec 
some | 
seems 
strop t 
You w 
from t 
skin, c< 
leather 
The | 
other s 
Seems | 
used pi 
a caref 
Stroy 
exactly 
| @ barb 
cases 
paper, 
to the | 
mechar 
the bla 
|. In th 
| Into ra 
| that tl 
| Stroppe 
| justmer 
| Stroke | 
the cut 
differen 
It was 





ee 


OCTOB 





uring spars 


it once for 
» and ful 


U.S. 














. RAZOR BLADES AND 
SHAVING 


(Continued from page 55) 


razor. Only honing will do that for a blade. 
The investigation also proves that no mat- 
‘ter how carefully you clean and strop your 
razor alter use, the vital cutting edge will 
| ust away and the razor will become dull 
| unless the edge is protected from the mois- 





| ture in the air by oil or grease. 

More than $38,000,000 is spent each year 
for safety razor blades in the continuous war 
against whiskers. Over $1,250,000 goes into 
new safety razor frames to hold these blades, 
and $300,000 is the amount still spent each 
+ yéar for straight razors such as barbers use. 

How many of these razor edges are nearly 
perfect when new and how many will ‘slice 
through an adequate number of tough whis- 
kers? How many of them are made of 
steel tough and strong enough to stand many 
| stroppings ? 


| JT IS quite impossible for the average buyer 

‘to determine anything about the quality 
|-of the material in the razor or safety blades 
he buys—except by actual trial on his own 
beard. The composition of the steel, the 
care used in its manufacture, and particu- 
larly the care used in the subsequent heat 
treating and sharpening govern its useful- 
ness aS a razor. 

None of these qualities appear in the 
looks of steel, its feel to the touch, or the 
shininess of the finish. It is possible to finish 
a piece of steel in quality no better than pot 
metal so that it looks exactly like the finest 
razor ever made. Every razor buyer must 
therefore depend on the manufacturer’s rep- 
utation. 

Given a good barber’s razor or a supply of 
good safety razor blades, how should the 
shaver care for the cutting edge so as to 
derive the maximum number of satisfactory 
shaves at the minimum of expense and 
trouble ? 

As the photographs of highly magnified 
razor edges show, the first and most impor- 
tant step is to keep the cutting edge clean 
and well oiled or greased when not in use. 

It is, of course, common practice for users 
of straight barber’s razors to strop the cut- 
ting edge between shaves, but few self 
shavers can do this as well as the profes- 
sional barber. 


N INVESTIGATION of the barber’s 

technique in stropping a razor reveals 
some rather startling facts. Each barber 
seems to have his own ideas about what 
strop to use and how to do the stropping. 
You will find barbers using strops ranging 
from the palm of the hand through hog 
skin, canvas, and treated roan to buffed raw 
leather. 

The fact that barbers using these and many 
other substances for strops get good results 
seems to indicate that any of them may be 
used provided the stropping is carried out in 
a careful and workmanlike manner. 

Stropping a safety razor blade presents 
exactly the same theoretical problem as does 

| 4 barber’s razor. The blade being in most 
cases only slightly thicker than a piece of 
paper, there is no shank to serve as a guide 
to the proper angle. The solution is to use a 
mechanical stropping device that will hold 
the blade at the proper angle. 

|, In the course of the photographic research 

| Into razor blade phenomena, it was found 

| that the more efficient of the mechanical 

| Stroppers are so made as to permit an ad- 
justment of the tension and give a diagonal 

| Stroke which permits the various portions of 
the cutting edge to come into contact with 
different parts of the leather disks or rollers. 
It was also found (Continued in page 140) | 
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may later prove valuable to you. Simply mail 
the coupon and I will send you the booklet and 
the “Record of Invention” form, together with 
detailed information on how to proceed and the 
costs involved. Do this NOW. No need to lose 
a minute’s time. The coupon will bring you 
complete information entirely without charge 
or obligation. 


Clarence A. O’Brien 


Registered Patent Attorney 

and Attorney-at-Law 
Member of the Bar of The Supreme Court of the 
United States, U. S. Court of Customs and Patent 
Appeals, U. S. Court of Claims, Court of Ap- 
peals, District of Columbia and Supreme Court 





| Practice confined exclusively to Patents, 


of the District of Columbia. 


rademarks, and Copyrights ! 


Take the First Step Today 


If you have a useful, practical, novel idea for any new article or for an improvement on an 
old one, you should communicate with a competent Registered Patent Attorney AT 
Every year thousands of applications for patents are filed in the U. S. 
Frequently two or more applications are made for the safe or substantially the same idea 
(even though the inventors may live in different sections of the country and be entirely 
unknown to one another). In such a case, the burden of proof rests upon the last applica- 
tion filed. Delays of even a few days in filing the application sometimes mean the loss of 
a patent. So lose no time. Get in touch with me at once by mailing the coupon below. 


Prompt, Careful, Efficient Service 


This large, experienced organization devotes its entire time and attention to patent and trademark 
cases. Our offices are directly across the street from the U. S. Patent Office. 
We know the rules and requirements of 
We can proceed in the quickest, safest and best 
ways in preparing an application for a patent covering your idea, Our 
success has been built on the strength of careful, efficient, satisfactory 
service to inventors and trademark owners located in every state in the 









































ONCE. 
Patent Office. 


We understand the 


















Clarence A. O’Brien 
Registered Patent Attorney 
889 Security Savings and Comm’ Bank Bidg., Wash., D. C. 


angges 
Suite 1106, Dept. B-10 Woolworth Bldg., New York City 


Please send me your free book, ‘‘How to Obtain 
a Vatent,’’ and your ‘Record of Invention’ form 
without any cost or obligation on my part. 


Name 
Address 




















































A BIGGER JOB-and youre THE MAN 


Are you hun a bigger job, or does the bigger 
job hunt you? Why waste years learning through 
routine work, when you can acquire in your spare 
time in a comparatively few months the experience 
and specialized kno which bring promotion 
and salary increase? Thousands of men have in- 
creased their incomes by home-study business train- 


ing under the LaSalle Problem Method. Let us show 
you how you can do just as well or better. The 
coupon will bring you complete information about 
our “‘experience training’’ in the business field you 
check, together with details of our convenient pay- 
ey lan. Make your start toward that bigger 
jo y- 


ee es ee Find Yourself Through LaSalle! — — — — — — — — —— — 


LASALLE EXTENSION UNIVERSITY, Dept. 1083-R CHICAGO 


Please tell me about your salary-increasing plan for my advancement in the business field checked. Send also copy 


of “Ten Years’ Promotion in One,”’ all without obligation. 

O Industrial Management 

O Modern Foremanship 

O Persoane! Management 

O Modern Business Correspondence 
O Railway Station Management O Expert Bookkeeping 

OC. P. A. Coaching 

O Railway Accounting 


O Business Management 
O Modern Salesmanship 
O Higher Accountancy 
O Traffic Management 


O Law: Degree of LL. B. 
O Commercial Law 


O Business English 

O Commercial Spanish 

O Effective Speaking 

O Banking and Finance 

O Telegraphy 

O Credit and Collection 
Correspondence 
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Lincoln Graduates Write: 


$400 Per M . . . “My first job paid $300 
per month. Now I earn $400. The most essential 
rs in Aviation is training such as yours.” 
-—C. L. Currier. 

Substantial Salary ... ‘After traveling over 
half the U. S. inspecting schools, I selected Lincoln, 
and am glad I did. After graduation, I received a 
job at a substantial salary.”-—W. Q. Mangold. 

Manager of Field .. . “I am now manager 
of Lindbergh Field, Lincoln, Nebr., at a substantial 
salary. I attribute my success largely to your 
school.’-—C. W. Goodman. 


Werld’s Best Known Aviation School 


Lincoln graduates have made such remarkable suc- 
cesses, this school has become known throughout the 
aviation industry as the school that produces the 
better-trained pilots and mechanics. That’s why 
Lincoln-trained men get the best jobs! 

Complete, thorough courses in flying, mechanics, 
welding, radio. $250,000 worth of buildings and 
equipment. $100,000 airport. You learn on four 
distinct types of planes. Mechanics’ School connect- 
ed with large aircraft factory. Government-licensed 
instructors. School gov- 
ernment approved. Reasonable tuition. 

We also teach in Spanish. 


Lincoln Airplane & Flying School 
212A Aircraft Bidg. Lincoin, Nebr. 


Catalog on Request 


Contains complete information 
about Lincoln School, and tuition. 
Gives details of part time employ- 
ment offer to help students pay room 
and board while in training. If you 
want to get into Aviation, write to- 
day for catalog, stating your age. 


LEARN AVIATION AT LINCOLN 
“WHERE LINDBERGH LEARNED 












Come West at Our Expense! 
For a limited time we are making a railroad fare 
offer from any point in the United States to Los An- 
geles. Just think ef it! A Trip to California with 
travelling expenses allowed! 


Spend a Few Short Weeks 


Learning Autos! 
Quickly train for Big Pay Jobs in the Auto Game. 
Unlimited Lifetime Employment Service. Employers 
insist on our men instead of green, half-baked me- 
chanies who don't know what it’s all about. That’s 
why you don’t find National Trained Men walking the 
streets for jobs. 


Don't Worry About Money! 
We'll Help You! 


If you are low on cash, we'll help you. We help you 
secure a part time job to earn living expenses while 


learning. 
' ° 
It's Easy at National! 
Short, condensed training in our Million Dollar Prac- 
tical ‘‘School of Shops’’...instruction on the most 
modern equipment money can buy...with the country’s #f 


best staff of experts, experienced master mechanic 
previous experience needed. None 

DAY! We'll send you the full 

story about Railroad Fare Offer, 

Unlimited Employment Service. 

New Book sent FREE. 


instructors. No dry lectures or text books. Straight 
too old or too young to learn. 


practical work on real jobs. No 
Start any time. WRITE TO- FREE 
Dept. 107-A, 4006 So. Figueroa St., Los Angeles, California 





































UNIVERSITY’ CHICAGO 


HOME-STUDY COURSES 


Continue your high-school, college or personal 
am. of education. Teachers, Religious 

and Social Workers, Men and Women in 
many vocationsare using the 450 coursesin 
45 different subjects to obtain guidance by ex- 
Rsrte for cultural and for practical purposes. 
courses yield credit. Ask for free booklet. 

THE UNIVERSITY OF CHICAGO 
651 ELLIS HALL CHICAGO, ILL. 








AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
- them on stores or office windows. 
normous demand, large profits, Paul Clark 
says: smallest day $28.70. R. L. Reel made 
in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark Street, Chicago 








WANTED: SERVICE MEN 


Large manufacturer has a number of positions open 
in various parts of the country for middle-aged men 
who are capable and willing to call on Factories, 
Stores, Garages, Warehouses, Schools, Hotels, etc., 
and inspect and service their Fire Extinguishers. 
Opportunity to sell new equipment while doing this 
service work. Earnings on inspection and service up 
to $40 to $50 a week with added earnings from sale 
of new equipment. Address: Fyr-Fyter Co., 92- 
46 Fyr-Fyter Bidg., Dayton, Ohio. 





WANT A STEADY JOB? 





Railway Postal Clerks 
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Steady Work — No Layoffs — Paid Vaca # Name 
Many Other Government Jobs Obtainable a 
MEN—WOMEN 18 to 50 4 Address 


$158 to $225 a Month 


MAIL COUPON BEFORE YOU LOSE IT 

Fs sesesee eee ee eee ee eeeeee8 

f FRANKLIN INSTITUTE, Dept. G280 
a Rochester, N. Y. 


a Sirs: Rush to me without charge—copy of 32-page 
’ book, ‘“‘How to Get U. S. Government Jobs,’’ with 
# list of positions obtainable and full particulars telling 

# how to get them. 











RAZOR BLADES AND 
SHAVING 


(Continued from page 139) 


that the mechanical stropping devices de- 
signed for use with standard or modified 
standard razor strops give about as good 
results as the best of the mechanical devices. 

When a razor blade becomes so dull that 
stropping is no longer of any value, then the 
blade must be honed. Honing is a grinding 
process carried out on specially fine stones. 
This process is not worth while for safety 
razor blades—new blades are too cheap. 
The hone itself can be of several different 
varieties of either natural mined stone or 
artificial stone. 

It is obvious that any shaver who wishes 
to do so may hone safety razor blades with 
equal success provided a fixture is built that 
will hold the blade at exactly the right angle. 
If the blade is held between the fingers at 
what seems to be the right angle the results 
are not likely to be satisfactory, as a slight 
trembling of the fingers in moving the blade 
across the hone is sure to produce a rounded 
edge that will not shave properly. 

The photographing of hundreds of safety 
razor blades of various makes proves that 
there is a definite difference in quality both 
as to their original sharpness and their abil- 
ity to stand up under constant use. Further- 
more, it has been found that there is a 
considerable difference even between blades 
of the same make taken out of the same 
package. That is why some blades give 
more shaves and better shaves than others. 

Steel is after all only a mixture of iron, 
carbon, and other ingredients, and although 
the better razor and blade manufacturers 
take elaborate precautions to keep their 
product as nearly uniform as possible, in 
a process so delicate tiny variations are 
bound to occur. Such variations have big 
effects, as the 2,000 diameter photomicro- 
graphs preve. 

In the hustle and bustle of trying to get 
to work in the morning, shavers are apt to 
forget the importance of careful lathering in 
shaving. A barber’s razor made fifty years 
or more ago constantly reminded its owner 
on this point, for neatly etched on the side 
of the blade were the words “You lather 
well and I’ll shave well!” 
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TELESCOPE AID IN WAR 
THOUGHT GALILEO 


BuitperR of the world’s first telescope 
visioned it primarily as useful in war. This 
was disclosed when a letter written by 
Galileo Galilei, famous Italian physicist and 
astronomer of the sixteenth and seventeenth 
centuries, recently came to light in New 
York City. Writing to Cosimo de Medici, 
Galileo told how he had improved the tele- 
scope, and said, “The telescope was made 
for the most accurate study of distances. It 
has the advantage of discovering the ships of 
enemies two hours before they can be seen 
with the natural vision and to distinguish 
the number and quality of the ships and to 
judge their strength and be ready to pursue 
them, to fight them, or to flee.” 


ee 


RAVENS FLY ON BACK 


Aviators are not the only ones who fly 
upside down. Recently observers reported 
having seen large flocks of ravens in Ice- 
land, where the birds are plentiful, in inver- 
ted flight for distances as far as a thousand 
yards. These upside down flights are seen 
most often at the time of courtship, when 
the birds indulge in air acrobatics. 
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Z MAN’S ENDLESS 


FIGHT FOR WATER 
(Continued from page 43) 


would bear the weight of a column of water 
a square inch in area and 100 feet high. 
The concrete conduit which was strong 
enough on level ground, would burst under 
the tremendous force of water going down 
into a valley. To prevent this they built 
U-shaped sections, called “inverted siphons,” 
of powerful steel. 

At other places along the line, five hydro- 
electric plants were built to send their cur- 
rent to the city. 

The system was completed in 1913, and it 
will have been outgrown in just twenty 
years. This time it is not the weather’s 
fault. It is because more people have 
decided to congregate near Los Angeles. 

But the city will be ready. It has dug 100 
wells in Owens Valley, and set about catch- 
ing all the water that flows there. This will 
postpone the threatened shortage until 1936. 


Y THEN another emergency job is to be 

completed. In the Mono basin, beyond the 
divide that shuts in the far end of Owens 
Valley, four streams carry the rainfall away 
in the opposite direction. Los Angeles 
intends to get that water. An open canal is 
to be dug, crossing the four streambeds and 
leading the water out of them into a 
dammed-up lake. 

A tunnel is to be driven eleven miles 
through the divide. Through this bung- 
hole, the basin will pour its water into the 
upper end of the Owens River, whence it 
will flow down the river channel to the 
reservoirs and aqueduct—and save Los 
Angeles from water famine until the Colo- 
rado River line can be completed. 

Los Angeles more than most cities, has 
recognized the importance of water. Its 
inhabitants have made it a garden spot, 
largely by their own efforts. Most of its 
greenery and flowers are symbols of human 
victory in the struggle against drought. 

The famed climate of the region is dry. 
In a normal year the rainfall at Los Angeles 
is only 15.2 inches. That is less than two- 
thirds the amount that fell on Maryland in 
1930, and Maryland headed the list of 
drought-stricken states, with only 56 percent 
of its usual rainfall! 


CURIOUS fact stood out in the country 

as a whole. Of the eight states that 
reported normal rainfall or better, seven had 
less than hard-hit Kentucky. It was the 
unexpectedness of the drought that caused 
the crisis. 

The water supply engineer estimates a 
city’s needs many years ahead. He studies 
the records of the supply that is to be used, 
and satisfies himself that in the longest 
dry periods, it will be safely in excess of 
the community’s greatest demands. But in 
many localities 1930 and the early part of 
1931 set new standards. . 

Sudden emergencies were created. 

At Lexington, Ky., ordinarily the rain- 
fall on twelve square miles of watershed, is 
sufficient to supply the city. During 1930 
there was a deficiency of 18.5 inches. An 
inch of rainfall over a square mile of area 
amounts to more than 17 million gallons. 
The Lexington watershed received about four 
billion gallons Jess than normal. 

In the fifth month of drought, the reser- 
voirs were nearly empty. The city forbade 
the sprinkling of lawns, washing of autos, 
and all unnecessary use of water. Ordinary 
human needs had to be met. A reserve had 
to be kept to guard against. fire. 

Officials were alarmed. The Lexington 
Water Company, under the supervision of 
the Community Water Service Company, 





| laid a twenty inch (Continued on page 142) 
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BRANCH OFFICES: 
Chicago, IIl.; 
delphia, Pa.; 1010 Ho 
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OUR OFFER: 


YOUR FIRST STEP: 
form —‘RECORD OF INVENTION.” A sketch and description 
should be made on this Blank, signed, witnessed, then returned 
We also give our opinion as to whether the invention 

sole Office definition of a patentable inven- 


“Record of Invention” will 


There is no charge or obligation for this service. 


Write for Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents and Trade- 
Our Methods, 
illustrated and described. 


All Communications and Data Strictly Secret andConfidential 


DELAYS ARE DANGEROUS IN PATENT 
MATTERS—IMPORTANT! To Avoid Delay! 


YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 
OFFICE to save correspondence, secure protection and early 
filing date in the Patent Office. 
of your case send $25.00 on account with model or sketch and description of invention. 
If the invention is not patentable we will return fee less cost of search. 


Our Lawyers Practice in all U. S. Courts and Defend Clients in Suits 
PAYMENT OF FEES IN INSTALLMENTS 


We permit our clients to pay for their applications in three installments as the prepara- 
tion of the application progresses in our office. 


Highest References—Prompt Service—Reasonable Terms 


VICTOR J. EVANS & CO. 
Registered Patent Attorneys: 
MAIN OFFICES: 760 Ninth St., Washington, D. C. 


1007 Wovlworth Bldg., New York City; 1640-42 Conway Bldg 
514 Empire Bidzg., peg oe Pa.; 828 Fidelity Phila. Trust Bldg., Phila. 
cost Bldg., San Francisco, Calif. 

Please send me FREE OF CHARGE your books as described above 


FOR PROTECTION O 
YOUR INVENTION 


The inventor should write for our blank 


serve as “proof of con- 


Terms, and 100 Mechanical Movements 


To secure special preparation 





Established 1898 
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who derive larg- 
est profits know 
and heed certain 
simple but vital 


facts ester applying . Patents. Our A. * ee Sense 
gives those facts; sent free. Write 
635 F St., N. W. Dept. 10, Washington, D. x Established 1669 





UNPATENTED IDEAS 
CAN BE SOLD 


I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 


Write W. T. Greene 
921 Barrister Bldg. Washington, D. C. 
















TO THE MAN WITH AN IDEA 
Preliminary advice gladly furnished without 
charge. Booklet of information and form for 
disclosing idea free on request. 
IRVING L. McCATHRAN, Patent Lawyer 
Bree with and successor te RICHARD B. OWEN 
705 int ati i * ° 
41- D Park Fi ow —. wane en tie 
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PATENTS—TRADE MARKS 


All cases submitted given personal attention by 
members of the firm. Information and booklet free. 


Patent Office and Federal Court Practice 


Lancaster, Allwine & Rommel 
Patent Law Offices 
274 OURAY BLDG., WASHINGTON, D. C. 








Inventions Promoted 


Patented or Unpatented. In business over 30 
Send drawing and description or 


years. 
model, or write for information. Complete 
facilities. References. 


ADAM FISHER MFG. CO. 
_183-D Enright 


ATENTS 








St. Louis, Mo. | 





NVENTIONS WANTED 


Patented or unpatented. If you 
have an idea for sale, write 


HARTLEY’S Inc., Box 928-D, 


Bangor, Maine. 
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TRADE-MARKS REGISTERED 





HIGH-CLASS S Trofsssional Service for Inventors and Trade-Mark Users is necessary for PROPER PRO- 


TECTION. WE 


FFER you our facilities on Reasonable Terms, If you have an invention send us a model 


or sketch and description and we will give you Our OPINION whether your invention comes within the 


Provisions of the Patent Laws. Our Book, * 


HOW TO GET YOUR PA 
Certificate sent on request. DELAYS are DANGEROUS in PATENT MAT 


eon Record of Invention 


WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS 


TERMS REASONABLE 


BEST REFERENCES 


pew recesses ecseaaeeosas=WRITE TODAY= an aeseesenseanasasesy 


1 RANDOLPH & COMPANY, Patent Attorneys ' 
. Dept. 130 0 Washington, p..¢. a 
L Name eoecsovercensssgesooonoeecoscosoonsecossossessossseMpcesboostteonstatveedecosegencooonastst . 
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Keep Your Copies of 
“POPULAR 
SCIENCE” 


In This Beautiful 
New Binder 


There is so much useful information in Popular 
Science Monthly that many readers have asked 
us to supply them with a binder in which they 
can keep a permanent file. 

To meet this demand we have had designed 
a beautiful binder. Bound in deeply embossed 
Artcraft (looks like leather—lasts forever) 
with the name of the magazine and cameo 
design stamped in 24 Karat Gold on the cover. 
This binder will securely hold 6 copies of Popular 
Science Monthly. 

New copies can be slipped into the Big-6 
Binder as easy as inserting a letter in an envelope. 

There is nothing to get out of order—no screws 
to work loose, no keys to get lost. This binder 
will last a lifetime. 

The binder is as beautiful as it is useful—it 
will be an ornament to any library table. 


Only $2.00--Postage Prepaid 





Bought in a store this binder would cost you 
$3.00 or more. Because we are having them | 
made in quantity for our readers we can make} 
you the special price of $2.00 including all | 
delivery charges. 

Popular Science Monthly, 

381 Fourth Avenue, 

New York, N. Y. 

Please send me your Big- 6 Binder bound in deeply | 
embossed Artcraft with ‘Popular Science Monthly” 
richly embossed on the cover in 24 Karat Gold. I} 
am enclosing $2.00 and it is understood that there is 
to be no further charge of any kind. [10-31] 


PATENTS-AT LESS COST 


CAybaNT PLAN 
DE W 


Send in sketches and description N OWo orwrite TODAY 
for FREE information on Patents and Trade Marks 


HARRY W. JOHNSON 


Formerty v. S. Patent Office Examiner 
ET, WASHINGTON, 













MAN’S ENDLESS 
FIGHT FOR WATER 
(Continued from page 141) 


pipeline to the Kentucky River, seven miles 
away. 

But a cliff-like hill rose 385 feet above the 
river’s edge. Building the pipeline down that 
hillside and lifting the water over it gave 
engineers a problem. It had to be solved 
quickly. 

The slope was so steep that a surveyor 
who had gone out to chart the route, had 
fallen and lost his transit. A ladder had to 
be built down the side of the hill so work- 
men could keep their footing. Concrete for 


the foundations was shot down from the top | 


through a closed trough. Rather than risk 
lowering the six-ton motor and pump down 
the precipitous slope, the engineers had them 
hauled to the river at a point miles away, 
and brought to the foot of the pipeline by 
boat. 

Then came another problem. The Ken- 
tucky River was known to rise and fall sud- 
denly as much as forty feet. The main 
pump had to be out of reach of flood; but 
with the river at low level, it could not 
suck up the water. The theoretical limit 
of water suction is about thirty-three feet, 
but in this case the practical limit was con- 
sidered nearer twenty. 


HE engineers set the pumping station on 

the hillside out of reach of floods. A 
railway track was built down the steep forty- 
foot slope to the river. A special light pump 
was installed in a house on wheels, so that it 
could move up and down the track, keeping 
always at the water’s edge. 

This “toonerville trolley’ was connected 
with the main pump by pipe made up of ten- 
foot lengths that could be taken out or added 
quickly. The last length was of massive 
rubber hose. 

An eleven-mile transmission line had been 
built to bring electricity. The light pump 
lifted the water to the main station on the 
hillside. The heavy pump there forced it 
the rest of the way up the slope. From the 
top it flowed by gravity to the almost 
empty reservoirs. 

Lexington was saved from water famine 
and possible disaster. 

Carlinville, Ill., got water by dynamite. 
They had a dam across Macoupin Creek, but 
the stream ceased to flow. In its bed were 
ponds of still water. The dynamite blasted 
a channel for the water to run down to the 
dam. 

Some localities were threatened with epi- 
demics of disease, because there was not 
enough rainfall to carry away the sewage 
and filth that lingered in sluggish streams 
and seeped through the parched earth toward 
wells, The state of Kentucky sent out 
typhoid serum for a million people. 


HE full forces of engineering and science 
were mobilized to repulse the invading 

germs that came with the drought. Chem- 
ists and bacteriologists were the sentries; 
they tested water supplies everywhere. Fil- 
tration plants were forts to halt the invis- 
ible enemies. Ultra-violet rays bombarded 
them. Chlorine and ozone gassed them. 

All over the world and all through history 
there have been occasions when men fought 
each other for the possession of water. 
Drought and the needs of growing popula- 
tions have served alike to make limited sup- 
plies precious. 

Two opposite extremes of the struggle 
were emphasized by events this year. 

While hundreds of persons were reported 
dying of thirst in the deserts of Syria and 
Arabia, tribesmen waged a fierce battle for 
a well. More than fifty men were wounded 
and many were (Continued on page 143) 











| Revolutionary NEW 


ACCOUNTANCY 


= Training Method 





Prepares you at home 
by = type lessons 
for well-paid work in 
executive and cost ac- 
counting, Income Tax 
work and Public Ac- 
counting. 
ENDORSED BY LEADING C.P.A.’S. 
Scores of C.P.A.’s_ praise 
this new training method, 
evolved by a group of account- 
ancy leaders. New ‘Guided 
Experience’’ practice teaching 
gives most thorough knowl- 
a... rite for fz a new book “The 
Accountin No obligation. 
RSITY ‘OF COMMERCE 


edge in sh« rests . 
Modern Way To rn 
THE AMERICAN’ ‘UNIVE 
Dept. P-150, 17 W. Elm, Chicago, III. 





bserwes TOO sour | 
Dollars Cash 


~,money just when you need it most. 
5 = Over 150,000 Policies in Force 


WE PAY oa abamiice $1500 


atdeath. No medical examination. Men, women and 
> oe Premed 10 fo of age | or over can mere this policy for 10 
insp with its gu teed cash 





benefits. 

Just send 

SEND NO MONEY Just send 
address, beneficiary's name and rela- > 


tionship, for a regular policy made out 
a days free — Think of it . 


a@day. Write . no cost .. . . no obligation. 


Only i 
NATIONAL PROTECTIVE INSURANCE “ASSOCIATION 
4203 Scarritt Building, Kansas City, Mo. 


ONE CENT A DAY IS ALL YOU PAY 








INVENTORS 


Write us sony oes ya od L yy 4 invention. Opinions 
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ENGINEERING LABORATORIES 
Chamber of Commerce Bidz. 
COLUMBUS, OHIO 
NOTE: Applications for patents not solicited. 





























LESSON FREE | 


If you are under 35 and willing to prepare for 
agood Electrical positioninsparetime, weur- 
dertaketohelp place you with Electrical Power 
'g or manufacturing company when you are onl; 
a half waythroughourcourseormoney refunded. 


POSITIONS $40 TO $75 A WEEK 


We have been ehite te find good good jobs f. 

students and Estates in panic teen, 
because EL. RICITY i is vo one industry 

? which continues to grow and prosper i 

Sains Someone a lesson 

jon of 
=— and book * *Looking o= tothe Pui ead er ‘ee esson 
ERICAN SCHOOL, Dept. E-748, | Drexeland St sath sy Chicago 








WRITERS 


Don't Fail To Read 


Song Requirements of Talking Pictures, 
Radio and Records’’,an explanatory in- 
% structive book, SENT FREE on request. 
Writers may submit song-poems for free 
examination and advice. Past experience 
unnecessary. We revise, compose and ar- 
range music and secure Copyrights. Our 
modern method guarantees approval. 
Write Today—P.S. Newcomer Associates. 
1674 Broadway, New York, N. Y. 
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CALLING FOR MEN 


Operators, salesmen, service and repair men needed now. &f 
bn must be trained t to oo for bi pay jobs. Under R 
vl master Television in a few K 
weeks,-right he here in m in my shops and practical laboratories, , 
FREE Get into real meney~ quick. Send name for 4 
illustrated new book ,* hie yy Television.”’ 

It’s free. Write today. ‘‘Sid’’ Noel, 

FIRST NATIONAL emaunecee, INcC., 


hool poses 
708 Fairfax Py s City, Kansas 
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MAN’S ENDLESS FIGHT FOR WATER 


(Continued from page 142) 


killed before the water war ended. 

In the United States, at the same time, a 
different kind of fight was being waged. It 
was for billions of gallons of water flowing 
into the Delaware River. The states of New 
York, New Jersey, and Pennsylvania, had 
conflicting claims. Supplies were involved 
for New York City, and at future dates for 
Philadelphia, and other cities. 

Unlike the desert tribesmen, the people 
for whom the Delaware River water was 
intended, did not journey miles across the 
Many of them did not 
even know it was being fought over. 

Engineers went out to bring it to them. 
Rival technicians of the three states clashed. 
The weapons, instead of knives and guns, 
were figures as to the needs of cities, and 
the supplies available on the watersheds 
from which they were to be drawn. 

The conflict started when New York City, 
anticipating a shortage, planned a ten year 
building program to bring water from several 
new sources. The water was all in New 
York state. But ordinarily emptying into 
the Delaware River, it flowed to New Jer- 
sey and Pennsylvania. 


VENTUALLY, it was realized, the loca- 

tion of industries and the homes of 
millions of people might depend upon whether 
the water followed its natural course down 
the Delaware, or whether it was taken 
through tunnels and aqueducts to meet New 
York City’s needs. 

The fight went to the supreme court of 
the United States. The court fixed the 
amount of water that could be taken. When 
the Delaware River falls below a certain 
stage, New York City must feed it with 
water released from her reservoirs. Future 
needs of the various cities are to be settled 
by the court. 

A river, the court said, “is a treasure.” It 
“offers a necessity of life that must be 
rationed among those who have power over 
“.” 

Even unseen groundwater, flowing beneath 
the surface, is the subject of disputes. Engi- 
neers estimate its quantity and its direction 
of travel by the dip of rockbeds, the speed 
of the water’s flow, and the yield of wells. 

When New York City -planned to supple- 
ment the water it receives from _ several 
hundred wells, by drilling more in certain 
parts of Long Island, other communities 
protested hotly. Engineers had warned them 
that the new wells would intercept the 
groundwater as it flowed toward them, and 
imperil their own supply. 

Sometimes the worst difficulties met in 
providing ample water supplies, are floods. 

Oklahoma City thirteen years ago rid 
itself of almost annual water famines, by 
the building of a large storage dam; and the 
only threat of shortage since then, came as 
the result of too much water. 


HE dam joined a natural earth embank- 

ment stretching across a broad valley of 
the North Canadian River. During a flood, 
the river overflowed the earth wall and cut 
a passage through which most of the stored 
water escaped. 

With the flood swirling through the hole, 
the dam itself held. The builders, the 
Ambursen Construction Company, were 
engaged to close the door. The size of the 
spillways was increased so future floods could 
pass more quickly and less angrily. 

The volume of flood water that can flow 
over them now is as great as Niagara Falls! 
This Oklahoma City dam is equipped to get 
rid of enough water in four days to supply 
New York City with water for a year. 


The North Canadian is a river of extremes. 
It was so shallow during part of the work 
on the original section of the dam, that the 
builders shoved it out of its regular bed into 
a new channel, in order to make construction 
easier, 

The same builders used an even more 
interesting method to avoid the bother of 
water during part of the work on the 
Rodriguez dam near Tiajuana, Mexico. 
They built a temporary dam across the 
channel. They virtually told it, “Stop! 
Men working!”—and sent it on a detour 
through a conduit ten feet in diameter which 
easily held all the water. 

The dam is being built for the Mexican 
government, to save water for a rainless 
day. The rainless day may last, with vary- 
ing severity, as long as five or seven years. 
The reservoir will supply water for irriga- 
tion and community use. 


VEN cities with seemingly easy supplies, 

sometimes encounter difficult problems. 
Cleveland and Chicago, situated on the 
shores of lakes, found that there was danger 
of pollution in the water close to land. To 
escape the risk, they built intake pipes four 
and five miles out into the lakes. 

Sometimes apparently intricate devices 
solve a city’s problems easily and satisfac- 
torily. Naples, Italy, dug five parallel tun- 
nels in the gravel thirty feet underground. 
These tunnels, called “infiltration galleries,” 
extend 2,000 feet. Groundwater flows into 
them rapidly, and Naples pumps out thirty- 
eight million gallons a day for her two 
million inhabitants. 

Early civilizations had developed elaborate 
systems. More than four thousand years 
ago, the waters of the Tigris and Euphrates 
Rivers in Asia, were being carried in canals 
to many cities. Ancient China had aston- 
ishingly deep wells. Egypt had open canals, 
chiefly for irrigation. In Alexandria, Egypt, 
the overflow from the river was caught in 
cisterns beneath the houses, and drawn out 
in buckets through the rest of the year. 
Parts of stone water channels still exist in 
Peru, as striking remains of the lost civili- 
zation of the Incas. 

Rome had fourteen aqueducts, some of 
them more than fifty miles long. Sometimes 
closed channels were made of solid blocks of 
stone, each block pierced with a huge hole, 
through which the water passed. Some of 
the conduits were carried for long distances 
across valleys, on the tops of walls supported 
by high columns, Under Roman dominance, 
aqueducts were built for two hundred colo- 
nial cities. 


THENS today receives part of its water 

through a rebuilt aqueduct, 1,800 years 
old. After being forgotten for hundreds of 
years, it was discovered in the last century, 
and put back into use. Recently an American 
firm was engaged to make further enlarge- 
ments of the supply system, to keep pace 
with the enormous growth of the city which 
followed the influx of Greek refugees from 
Turkey. 

Scientists, studying the ruins of lost cities 
in the Peruvian Andes Mountains, have sent 
out word that failing water supplies or 
impurities in the water, probably were 
largely responsible for the collapse of the 
ancient civilization there. A_ plague is 
believed to have killed many of the inhab- 
itants; then the difficulties with the water 
forced the survivors to abandon their towns 
and farmlands. The scientific explorers 
found the remains of a cathedral and other 
buildings that probably were constructed 
before the discovery of America. 
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“AVIATION 


AYiATION is MnG 
growing rap- f/: mss (Panis. 
idly. During thei dae ee) 


past year transport & 
operators increased 
their activities over 
200%. 3,007,670 
people traveled by 
air. The total length 
of air mail lines in 
the United States is 
now 29,589 miles, 
Every 24 hours 84, © 
771 miles are flown. 













The growth of Aviation offers great op- 
portunities and big pay to aviation me- 
chanics. You can train for a good position 
at one of the Curtiss-Wright Aeronautical 
Universities—leading Aviation Schools in 
the United States. A new Mechanics’ 
Course provides the best preparation for 
a career in Aviation that you can possibly 
find. The sound, practical experience you 
obtain in this Course applies towards a 
United States Department of Commerce 
airplane and engine mechanic’s license. 


-Train to be an aviation mechanic. No 
other industry offers a brighter future, 
more interesting work, or better pay. 


Curtiss-Wright Aeronautical Universities 
are located at New York, Chicago, Los 
Angeles, Baltimore, Boston, Pittsburgh, 
and 25 other leading cities. If you are 
looking for a real opportunity and a 
chance to make big money, mail this cou- 
pon for complete details about the Curtiss- 
Wright School near your home. 


CURTISS-WRIGHT 
AERONAUTICAL 
UNIVERSITY 


29 WEST 57th STREET 
NEW YORK CITY 
preseason esswesoosonoeeee<- 


Curtiss-Wright Aeronautical University 
29 West 57th Street, New York City 


Please send me complete details about your 
new Aviation Mechanics’ Course. 
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When the camera looks . 


Gasoline has always hidden behind iron walls for the most important 
act in its life. But now engineers have lifted this cloak of mystery. 
The difference they see between the smooth 
combustion of Ethyl Gasoline and uneven 
explosion of ordinary gasoline is astounding. 


P lien some | 
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The active ingredient used in Ethyl fluid is lead. 


through this quartz window— 


must 


CONFESS! 


NGINEERS can now watch gasoline burn. 

A quartz window sealed into the top of the 
cylinder tells their eyes—or their camera—the 
full story. 


A photograph of ordinary gasoline shows a @ 
smooth burning wp ¢o a certain point, thena quick * 
explosion of the remaining gasoline vapor. Instead 
of pushing down the piston smoothly, much of 
this remaining power is wasted in the knock, 
causing overheating and vibration. 


A photograph of Ethyl Gasoline shows all the 
vapor burning steadily. The power is released in 
one smooth downward pressure just as the piston 
is in position to use it. Controlled combustion 
gives maximum power without wasteful over- 
heating, vibration or harmful knock. 


The camera reveals these two types of gasoline 
combustion. One or the other of them is happen- 
ing in your car every time you drive it. Get the 
power out of gasoline that is there—the power 
out of your engine that it was designed to give. 
Fill up with*Ethyl and enjoy the sweeter, more 
powerful motor, the better performance of Ethyl’s 
controlled combustion. Ethyl Gasoline Corpora- 
tion, Chrysler Building, New York City. 


© £.G.C. 1931 


ETHYL GASOLINE 


POPULAR SCIENCE MONTHLY 





